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® N-Heterocycryl^perkllriamlries, methods for their preparation and pharmaceutical compositions comprising them. 

@ Novel N-heterocyclyl-4-piperidinaminea wherein said 
heterocyclic radical is an optionally substituted 1H-benz- 
imidazol-2-yl or 3H-imidazo[4.5-b]pyridin-2-yl radical, said 
compounds being useful as antlhistaminic agents. 
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NOVEL N-HETER0CYCLYL-4-PIPERIDI NAMINE5 



5 BACKGROUND OF THE INVENTION: 

In U.S. Pat. No. 2, 971,005 there are described 2 -(phenyl - 
methylamino)benz imidazoles having local anaesthetic and anti- 
fibrillatory properties and in U.S. Pat. No. 2, 857, 391 there are 
described a number of 2 -(aminome thy l)benz imidazoles. The 

10 compounds of this invention differ therefrom essentially by the 

nature of the 4- pipe ridinyl- group, attached to the amino nitrogen 
atom and by their unexpected antihistaminic properties. 
Also known in the art is 1 -methyl -N-phenyl-N- phenylmethyl -4 - 
piperidinamine, an antihistaminic compound which is generically 

15 designated as Bamipine (see the Merck index, 8th edition (1968) 

p. 118). The compounds of this invention are structurally different 
since they invariably contain a lH-benzimidazol-2-yl or 3H- 
imidazo^, 5-b7pyridin-2-yl radical, attached to the amino nitrogen 
atom. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS: 

This invention is concerned with a novel series of N-hetero- 
cyclyl-4-piperidinaznines which may structurally be represented 
by the formula: 




5 and the pharmaceuticaUy acceptable acid addition salts thereof, 
wherein 

R is a member selected from the group consisting of hydrogen and 
lower alkyl; 

R* is a member selected from the group consisting of hydrogen, 
10 lower alkyl, cycloalkyl, aryllower alkyl and lower alkanoyl; 

Z 

R is a member selected from the group consisting of hydrogen, 
alkyl having from 1 to 10 carbon atoms, aryl, cycloalkyl and mono- 
and diaryl(lower alkyl); 

3 

R is a member independently selected from the group consisting 
15 of halo, lower alkyl, lower alkyloxy and trifluoromethyl; 

n is an integer of from 0 to 2 inclusive; 

Q is a member selected from the group consisting of CH and N; and 



0005318 



3 

Lifl a member selected from the group consisting of lower alkyl, 
which it optionally substituted with up to 3 substitueuts each in- 
dependently selected from the group consisting of halo, cyano, 
hydroxy, isothiocyanato, lower alkyloxy, aryl, aryloxy, arylthiOr- 
5 arylsulfonyl, amino; lower alkenyl; aryllower alkenyl; cycloalkyl, 
being optionally substituted with a cyano and/or an aryl group; 
1 -(aryllower alkyi)-iH-benzimidazol-2-yi; and a radical of the 
formula Z-C^H^-, wherein 

m is an integer of from 1 to 6 inclusive; and 

10 Z is a member selected from the group consisting of 4, 5- 

dihydro-5-oxo-lH-tetrazol-l-yl, being optionally substituted 
in its 4-position by an aryl radical or a lower alkyl radical; 
2, 3-dihydro-l , 4-benzodioxin-2-yl; 2, 3-dihydro-l , 4-benzo- 
dioxin-6-yl; 2, 3-dihydro-2-oxo-lH-*enzimidazol-l -yl; 2,3- 

15 dihydro-3-oxo-4H-benzo3cazin-4-yl; (10, 1 1 -dihydro-5H-di- 

d7cydohepten-5-ylidene)methyl; 4-morpholinyl; 
1 -piperidinyl; 1 -pyrroiidinyl; a radical of the formula 
T-N(R 4 )-, wherein 

is a member selected from the group consisting 
20 of hydrogen, lower alkyl and aryllower alkyl; and 

T is a member selected from the group consisting 
of lower alkyl, aryl, aryllower alkyl, iH-benz- 
ixnidazol-2-yl; and 

a radical of the formula W-(L(X) s - f wherein 



25 



s is the integer 0 or 1; 
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Xin member selected from the group consisting 
5 5 

o£ O and -N(R )- f said R being a member selected 
from the group consisting of hydrogen, lower alkyl, 
aryllower alkyl, lower alkanoyl and aroyl; and 

W is a member selected from the group consisting 
of lower alkyl, aryl, aryllower alkyl, amino, aryl- 
amino, mono- and di( lower alkyl ) amino , mono* and 
di^ryllower alkyl)amino, i-piperidinyl, 1-pyrroli- 
dinyl and 4-morpholinyl; 

wherein aryl as used in the foregoing definitions, is a member selec- 
ted from the group consisting of phenyl, substituted phenyl, naphtha- 
lenyl, thienyl, halothienyl, (lower alkyljthienyl, pyridinyl, mono- 
and di(lower alkyloxy )pyr idinyl , furanyl and 1 -(lower alkyl )pyrrolyl; 
wherein said substituted phenyl is phenyl having from 1 to 3 sub- 
stituents each independently selected from the group consisting 
of halo, hydroxy, nitro, cyano, trifluorom ethyl, lower alkyl, lower 
alkylthio, lower alkylsulfonyl, lower alkylsulfonyllower alkyl, 
phenyllower alkylsulfonyl, phenyls ulfonyllower alkyl, amino, mono- 
and di-(lower alkyl)amino, lower alkanoyl, a radical of the formula 

R^-C RL -O-, wherein 
P Zp 

p is an integer of from 1 to 6 inclusive; and 

R^ is a member selected from the group consisting 
of hydrogen, amino, cyano, phenyl, amino car bonyl, 
mono- and di( lower alkyl)aminocarbonyl, lower alkyl- 
oxy carbonyl, phenyllower alkyloxycar bonyl, 4-morpho- 
linyl car bonyl, 1 -piperidinylcarbonyl and 1-pyrroli- 
dinylcarbonyl, lower alkenyl; and 
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a radical of the formula R -O-. wherein 

R 7 ia a member aelected from the group consisting 
of alkanoyl, phenylcarbonyl, phenyllower alkylcarbonyl, 
lower alkyloxycarbonyl, phenyllower alkyloxycarbonyl, 
5 amino car bonyl, phenyl aminocarbonyl, mono* and di- 

(lower alkyl)aminocar bonyl; 

wherein said phenyl in the definition of aaid R 7 may 
be optionally substituted with up to 3 aubatituenta each 
independently aelected from the group conflicting of 
10 halo, cyano, nitro, lower alkyl and lower alkyloxy; and 

wherein said aroyl in the definition of said L represents arylcarbonyl 
wherein said aryl is as defined hereabove. 

As used in the foregoing definitions the term "lower alkyl" is 
meant to include straight and branch chained hydrocarbon radicals 

15 having from 1 to 6 carbon atoms such as, for example, methyl, 

ethyl, 1 -methyl ethyl, 1 , 1 -dimethyl ethyl, propyl, 2 -methyl propyl, 
butyl, pentyl, hexyl and the like; the term "alkyl" as used in the 
definition of R 2 includes straight and branch chained hydrocarbon 
radicals having from 1 to 10 carbon atoms, such as, for example, 

20 the above -indicated lower alkyls and higher homologs such as heptyl, 
octyi, nonyl and decyl; the term "lower alkenyl" refers to straight 
alkenyl radicals having from 3 to 6 carbon atoms wherein the un- 
saturation is preferably located at the ^-position but may also be 
located at the 3 , or£ -position such as for example, 2-propenyl, 

25 2-butenyl, 3-pentenyl, 2-hexenyl and the like; the term "cycloaikyl" 
refers to cyclic hydrocarbon radicals having from 3 to. 6 carbon 
atoms such as cyclopxopyl, cyclobutyl, cydopentyl and cyclohexyl, 
and the term "halo" is generic to fluoro, chloro, bromo and iodo. 
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The compounds of formula (I) can generally be derived from 
a starting material of the formula 



R 



(id 



wherein R, R 1 , R 2 , R 3 , n and Q are as previously defined by introducing 
5 the desired L-substituent onto the piperidine nitrogen by the 

application of art-known methods. 

In genersl the introduction of said L into the intermediate 

(II) may conveniently be accomplished by the reaction of (II) with an 

appropriate reactive ester of the formula LY, (III), wherein L is as 
10 previously defined and Y is a reactive ester residue such as, for 

example, halo, preferably chloro or bromo, or a sulfonyloxy residue 

such as, for example, methyl sulfonyloxy or 4-methylphenylsulfonyloxy 

and the like. 

The condensation reaction of (II) with (III) is conveniently conducted 
15 in an inert organic solvent such as, for example, an aromatic hydro- 
carbon, e.g. benzene, methylbenzene , dimethylbenzene, and the like; 
a lower alkanol, e.g., methanol, ethanol, 1-butanol and the like; 
a ketone, e.g., 4~methyl-2-pentanone and the like; an ether, e.g., 
1,4-dioxane, 1 ,1 '-oxybisethane and the like; N,N-dimethylformamide 
20 (DMF): nitrobenzene; and the like. 

The addition of an appropriate base such as, for example, an alkali 
metal carbonate or hydrogen carbonate, or an organic base such as, 
for example, N,N-diethylethanamine or N-(1-methylethyl)-2-propanamine 
may be utilized to pick up the acid that is liberated during the 
25 course of the reaction. In some circumstances the addition of an 
iodide salt, preferably an alkali metal iodide, is appropriste. 
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Somewhat elevated temperatures may be employed to enhance the rate of 
the reaction. 

When L in formula (I) represents a (2,3-dihydro-2-oxo-1H- 
benzimidazol-1-yl)lower alkyl radical it is appropriate to use a reactive 

5 ester (III) wherein the nitrogen atom in the 3-position of the 2,3- 
dihydro-2-oxo-1H-benzimidazol-1-yl group is substituted with an 
appropriate protecting group, preferably a 1 -methyl ethenyl group and 
removing said protecting group after completion of the condensation 
reaction. The removal of said protecting group may be accomplished by 

10 art-known procedures, such as acid hydrolysis when a 1-methylethenyl 
group is involved. 

When L represents a 2-aryl-2-hydroxyethyl or a 2-aryloxy 
2-hydroxypropyl radical, the introduction of said substituent into the 
intermediate (II) may conveniently be carried out by reacting (II) 

15 at an elevated temperature with an appropriate oxirane of the formula 

/\ 

aryl-(0Cb\J 

l nl 

(IV) 

wherein m is 0 or L. 

The reaction of (II) with (IV) may be carried out in an 
appropriate organic solvent or, optionally, in the absence of any 

20 solvent. Suitable solvents which may be employed include, for example, 
aromatic hydrocarbons such as benzene, methyl benzene, dimethyl- 
benzene and the like; halogenated hydrocarbons such as, for example, 
trichlorome thane, dichloromethane and the like; lower alkanols such 
as, methanol, ethanol, 2-propanol and the like alcohols; and mixtures 

25 of such solvents. When the piperidine derivative (II) is in the form 
of an acid addition salt it is appropriate to add to the reaction mixture 
an appropriate base such as, for example, sodium carbonate in order 
to liberate the free acid from the salt. 



30 
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The compounds of formula (I) wherein L represents a 
2 -hydroxy ethyl radical may be prepared by the reaction of an 
appropriate piperidine of formula (II) with oxirane, following the 
fame procedure as described for the reaction of (IV) with (II). 

When LU, at the point of attachment to the piperidine 
nitrogen atom, a primary or secondary alkyl group> the compounds 
(I) may also be prepared by the reductive amination of an aldehyde 
or ketone corresponding with the alcohol I»-OH with a piperidine 
derivative of formula (II) following art -known procedures. 
In a convenient method of operation a mixture of the aldehyde or 
ketone and (II) in an appropriate organic solvent is hydrogenated in 
the presence of an appropriate catalyst such as, for exa mple, 
palladium- on- char coal. 

Appropriate organic solvents include lower alkanols, such as, for 
example, methanol, e thano l, propanol and the like. The rate of 
the hydrogenation reaction may be enhanced by carrying out said 
reaction in the presence of an appropriate weak acid such as, for 
example, acetic acid. When the piperidine derivative (II) is in the 
form of an addition salt with a strong acid, e.g., hydrochloric or 
hydrobromic acid it is appropriate to add thereto a salt of a strong 
base with a weak acid, e. g. , sodium acetate to bind said strong 
acid. When (II) co ntains groups that are themselves susceptable to 
catalytic hydrogenation, e.g. when R 2 represents an arylmethyl 
group, it may be appropriate to add to the reaction mixture an 
appropriate catalyst poison such as, for. example, thiophene. 

When L represents a radical of formula Z-C -, wherein 

m zm 

m is an integer of from 2 to 6 inclusive and wherein Z is as previous- 
ly defined, the compounds of formula (I) can also be prepared by the 

reaction of (II) with an appropriate alkenyl derivative, Z-C H- . , 

xxx 2m- 1 

according to art-known methods of carrying out similar addition- 
reactions, e.g. , by stirring and heating the reactants together in 
and appropriate reaction- inert organic solvent such as, for example, 
a lower alkanol such as 2 -propanol, butanol and the like. 
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When L represents a 2-(sroylamino)ethyl radical or a 2-aryl- 
ethyl radical the compounds (I) can also be obtained by the reaction 
of (II) with an appropriate 1-aroylaziridine or an appropriate ethenyl- 
arene, respectively. Said reactions are preferably carried out in an 
appropriate reaction-inert organic solvent, such as, for example, a 
lower alkanol, e.g. methanol, ethanol, propanol, butanol and the like 
alcohols; an aromatic hydrocarbon, e.g., benzene, methylbenzene , di- 
methylbenzene and the like; a ketone, e.g., 4-methyl-2-pentanone; an 
ether, e.g., 1,4-dioxane, 1 , 1 ' -oxybisethane and the like; N,N-dimethyl- 
formamide; nitrobenzene; and the like; or a mixture of such solvents. 
Elevated temperatures are appropriate in order to enhance the rate 
of the reaction and preferably the reaction is carried out at the 
reflux temperature of the reaction mixture. 

The compounds of formula (I) can also be prepared by the 
cyclodesulfurization of an appropriate thiourea derivative of the 
formula 



r 

R NH 




Said cyclodesulfurization reaction may be carried out by the reaction 
of (V) with an appropriate alkyl halide, preferably iodomethane in 
an appropriate reaction-inert organic solvent, e.g., a lower alkanol 
such as methanol, ethanol, 2 -propanol and the like. Otherwise, the 
cyclodesulfurization reaction may be carried out by the reaction of 
(V) with an appropriate metal oxide or salt in an appropriate solvent 
according to the procedure described, for example, in Pharmazie, 
31 , 348 (1976). For example, the compounds of formula (I) can easily 
be prepared by the reaction of (V) with an appropriate Hg(II) or 
Pb(II) oxide or salt, such as, for example HgO, HgCl 2 , Hg(0Ac) 2 , 
PbO or Pb(0Ac) 2 « In certain instances it may be appropriate to supp- 
lement the reaction mixture with a small amount of sulfur. 
Even so methanediimines , especially N, N*-methanetetraylbis[cyclo- 
hexanamine], may be used 88 cyclodesulfurizing agents. 
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Suitable reaction4nert organic solvents that may advantageously be 
employed include lower aJkanols, e.g., methanol, ethanol, 2-propanol 
and the like; halogenated hydrocarbons, e.g., dichloromethane and 
trichloromethaae; ethers, e.g. tetrahydrofuran, 2, 2 f -oxybis propane 
5 and the like; and mixture of such solvents. 

The compounds of formula (1) wherein R 2 is other th an 
hydrogen, said R 2 being represented by R 2 ^ and said compounds 
by the formula (l-a ), can also be prepared starting from a corres- 
ponding compound (I ) wherein R 2 is hydrogen, (I-b ) , by intro- 
10 ducing said R 2 according to art-known procedures as previously 
described herein for the introduction of L>*into starting materials 
of formula (n). In a preferred met h o d of operation (I-b ) is reacted 
with an appropriate reactive ester B 2 ^Y, ( VI \ wherein R 2 ^ and Y are 
as previously defined. The reaction is carried out under similar 
c ond i t ions as previously described herein for the reaction of (11) 
with (HI). Since the compounds of formula ("I-h ) sure somewhat less 
reactive it is advantageous to conduct the alkylation reaction in the 
presence of a small amount of a strong metal base such as, for 
example, sodium hydride. 

The compounds of formula (I) wherein R 1 and R 2 are both 

different from hydrogen, said R 1 being represented by R 1 and said 

2 2 a 
R . tyR a can also be derived from the corresponding compounds 

wherein R l is hydrogen by introducing the R^-group in a similar man- 
ner as described hereinabove for the preparation of compound (I-b) 
starting from (l-a). 

Following the procedure, described hereinabove for the 
preparation of compounds (I) starting from (V), the compounds of 
formula (I), wherein L represents a (lH-beazimidazol-2-ylanuno) 
lower alkyl radical or a l-(aryllower alkyl)- lH-benzimidazol-2- 
30 yl amino )lower alkyl radical (I-c), may even so be derived from 

the corresponding isothiocyanates (VII) by subjecting the latter to an 



20 



25 
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(EC) 

cyclodcsulfurization 



R 




(I-c) 

The compounds of formula (I) wherein L. represents a 

radical Z-C HL wherein Z represents a radical of the formula 
m Lin 

W-CO-(X) g -, wherein s is 1, X is O and W is an optionally- 
substituted amine, a 1 -pyrrolidinyl, a 4-morpholinyl oral* 
piperidinyl radical* 'aid compounds being represented by the 
formula (I-d), may be prepared by the reaction of the corresponding 
amine, pyrrolidine, morpholine or piperidine with an appropriate 
N-/T-(halolower alkyl) -4- pipe ridiny^-lH-bcnziniidazol-2- amine 
in the presence of an appropriate carbonate, e.g. sodium carbonate 
and the like. 
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Compound! of formula. (I) which contain at least one hydroxyl- 
group at a substituent can conveniently be derived from the 
corresponding phenylmethoxy substituted compound* by subjecting 
the latter to a catalytic hydrogenation in the presence of an appro- 
5 priate catalyst, e.g. , palUdium-on- char coal and the like. 

These -hydraxyl-derivatives may even so be derived from the 
corresponding lower alkyloxy substituted analogs by hydrolyzing 
the latter in acidic medium, using for example hydrogen bromide in 
acetic acid. 

10 The hydroxyl- substituted compounds may in turn be O- alkylated or 
acylated by reacting the latter with a halide, an alkanoyl halide, an 
alkyloxycarbonyl halide, an isocyanate and the like. 
The hydroxyl- substituted compounds may also be converted into 
halides by reacting therewith a suitable halogenating agent, e.g. 
15 thionyl chloride, phosphor penta bromide and the like in the presence 
of an appropriate solvent, e. g. . a trichloromethane and the like. 

Amino -substituted compounds may, for example, be derived 
from the corresponding nitro- and cyano- substituted compounds by 
reducing the latter, e.g. , by catalytic hydrogenation in the presence 
of an appropriate catalyst, such as, for example, Raney-nickel and 
the like. 

The amino -substituted compounds may in turn be N- alkylated or 
acylated by the reaction thereof with an appropriate alkylating 
agent or acylating agent, e. g. , a halide, an alkanoyl halide, an 
alkox ycarbonyl halide, an isocyanate and the like. 

Secondary and tertiary amino -substituted compounds of 
formula (I) may be prepared by substituting, for example, an appro- 
priate halo -substituted compound with the desired primary or 
secondary amine. 



20 



25 
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Aminocarbonyi- substituted compounds may conveniently be 
derived from the corresponding esters by reacting the latter with 
ammonia or an appropriate primary -or a secondary amine in a 
suitable solvent. 

Compounds of formula (I) which contain in their structure 
a .sul|onyl group may easily be derived from tfee -corresponding 
thio compounds by oxidizing the latter with an appropriate oxydi- 
xing agent, e.g. hydrogen peroxide and the like. 

In all of the foregoing and in the following preparations, the 
reaction products may be isolated from the reaction mixture and, 
if necessary, further purified according to methodologies generally 
known in the art. 

The compounds of formula ( I ) may be converted to the 
therapeutically active non-toxic acid addition salt form by treatment 
with an appropriate acid, such as, for example, an inorganic acid, 
such as hydxohalic acid, e.g. , hydrochloric, hydrobromic and the 
like, and sulfuric acid, nitric acid, phosphoric add and the like; or 
anorganic acid, such as, for example, acetic, propanoic, 2-hydroxy- 
acetic, 2 -hydroxy-propanoic, 2-oxopropanbic. propanediol, butane- 
dioic, (2)-2-buteaedioic, (E).2-butenedioic, 2-hydroxybutanedioic, 
2, 3-dihydraxybutanedioic. 2-hydroxy-l, 2. 3-propanetxicarboxylic, 
benzoic, 3-phenyl-2-propenoic, a-hydroxybenzeneacetic, methane - 
sulfonic, ethanesulfonic, benaenesulfonic, 4-methylbexiz*ne sulfonic, 
cyclohexanesulfamic, 2-hydxcxybeaxoic, 4-ainino-2-hydxoxyben*oic 
and the like- acids. 

Conversely the salt form can be converted by treatment with alkali 
into the free base form. 
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The starting materials of formula (II) herein can generally 

be prepared starting from a thiourea derivative of the formula (X) 
12 3 

wherein R, R , R , R and n are as previously defined and P is an 
appropriate protecting group such as, for example, lower alkyloxy- 
5 carbonyl or phenylmethoxycarbonyl, by subjecting (X) to a cyclo- 
desulfurization reaction to obtain an intermediate of the formula 
(XI) and thereafter eliminating the protecting group in the usual 
manner . 




removal of 

■ ; ' ■ " ■ ' '"'•) ■' (II) 

protecting group 

10 The cyclodesulfurization of (X) to obtain (XI) can be carried out in the 
same manner as previously described herein for the preparation of 
the compounds (I) starting from (V). In order to remove the 
protecting group P there may be used art-known procedures. For 
example, when said group is a lower alkyloxycarbonyl group it may be 

15 removed by alkaline or preferably acid hydrolysis, using for example, 
hydrobromic acid in glacial acetic acid, and when said protecting 
group is a phenylmethoxycarbonyl group it may be removed by alkaline 
or acid hydrolysis or by cotolytic hydrogenation using an appropriate 
catalyst such as palladium-on-charcoal . 



20 
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Intermediates of formula (XI) wherein R 2 is other than hydrogen 
can also be derived from the corresponding (XI) wherein R 2 is 
hydrogen by introducing the desired R 2 -substituent according to art- 
known methodologies as described hereinabove in connection with the 
preparation of compounds (I-a) starting form (I-b). 

The thiourea derivatives of formula (X) wherein R 1 re- 
presents hydrogen, (X-a), can be prepared by the reaction of an 
appropriate 4-isothiocyanatopiperidine of formula (XII) with an 
appropriate benzenediamine or pyridinediamine of formula (XIII), e.g. 
by simply stirring the reactants together in an appropriate organic 
solvent such as, for example, a lower alkanol, e.g. methanol, 
ethanol, 2-propanoi and the like. 




(XII) 



(XIII) 




(X-a) 
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Thiourea derivatives of formula ( X ) wherein R 1 if as pre- 
Z 

vioualy defined and R is hydrogen, (X-b), ), can be prepared by the 
reaction of an appropriate 4-piperidinamine of the formula (XIV) 
with an appropriate I -isotUocyanato-2 -nitrobenzene of the formula 
(XV ), followed by the reduction of the nitro group of the thus 
obtained compound ( XVI ) following well-known nitro-to-amine 
reduction procedures ruch as for example by the reaction of (£Vl } 
with nascent hydrogen or by catalytic hydrogenation using an 
appropriate catalyst such as, for example, palladium-on- charcoal, 
pLatinum- on- char coal and the like, or In the presence of more than 
one of such catalysts. 

p -Or * s -clXc^* x — — » 

(Xnfl (XV ) 




(X-b) 



0005318 



18 

The precursor materials of formula (xtv) herein may be pre- 
pared following methods known in the art, e. g, , by the reductive 
amination of the corresponding 4-piperidinone. The 4-isothiocyanato- 
piperidines of formula (xn) may in turn be prepared starting from the 
5 corresponding (XTV) wherein R 1 is hydrogen according to standard 
methods of preparing isothiocyanates starting from primary amines, 
e.g. t by the reaction of the amine with carbon disulfide in alkaline 
medium and subsequent addition to the reaction mixture of an 
ap pr o p r i ate lower alkylcarbonochloridate. 

10 . The starting materials of formula (XII) wherein P represents 

a lower aJkyioacycarbouyl or phenylmethoxycarbonyl group can also be 
prepared by the reaction of a corresponding starting material (XII ) 
wherein said P represents phenylmethyl by reacting the latter with an 
. appropriate carbonochloridate. 

15 The starting materials of formula ( V) can be prepared using 

similar procedures as described hereinabove for the preparation of 
the thiourea derivatives of formula ( X ) starting however from an 
appropriate 4-piperidinone or 4~piperidinamine wherein the L-aub- 
stituent is already present on the piperidine nitrogen atom. 

20 The ultim a t e starting materials in each of the foregoing pre- 

parations are known compounds or they may be prepared by the 
application of methodologies known in the art for preparing s imila r, 
known compounds. 
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The preparation of 4-(haloalkyl)-2H-i , 4-benzoxazin-3(4H)-onet, 
for example, by the N-subttitution-re*ction of 2H-1 , 4-benzoxazin- 
3(4H)-one with a dihalolower alkyl group, it described in Belg. 
Pat. No. 859,415. 1 , 3-dihydro-l -(3-axobutyl)-2H-benximidazoi-2. 
one (XDC) can be prepared by ■ubjecting 1 , 3-dihydro-l -(1 -methyl • 
ethenyl)-2H-benzimidaaol-2-one (XVn) and 3-buten-2-one to a 
Michael-addition procedure in the presence of a base auch at, 
N, N-diethylethanamine and the like, and subsequently hydrolyzing 

the 1, 3-GUhydro-i-(l.methylethenyl)^3.(3-oxobutyl)-2H-benzimidazol. 
2 -one (XVIII). 

H 2 C O o 
H,C^N >Ws NH + CH,=CH-!l-CH. Michael -addition 

O * 

(xvn) 




(XDC) 
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The intermediates of the formulae (II) and (XI) are deemed 
to be novel and in view of their utility as starting materials in the 
preparation of the pharmaceutically active compounds of formula (I) 
they constitute an additional feature of this invention. 

The compounds of formula (I) and their pharmaceutically 
acceptable acid addition salts are potent antihistamine agents and as 
such they can be used to prepare valuable medicaments for human 
and animal therapy* 

The useful antihistamine properties of the compounds of formula (I) 
were demonstrated in the following test procedure. 
PROTECTION OT RATS FROM COMPOUND 48/80 -INDUCED LETHALITY. 

Compound 48/80, a mixture of oligomers obtained by con- 
densation of p-methoxy-N-methyl-phenylamine and formaldehyde 
has been described as a potent histamine releasing agent (Int. Arch. 
Allergy, 13 , 336 (1958)). The protection from compound 48/80-in- 
duced lethal circulatory collapse appears to be a simple way of 
evaluating quantitatively the antihistaminic activity of test-compounds. 
Male rats of an inbred Wistar strain, weighing 240-260 g were used 
in the experiment. After overnight starvation the rats were transferred 
to conditioned laboratories (temp. = 21 + 1°C, relative humidity = 
65 + 5S). 

Tb« rats were treated subcutaneously or orally with a test compound 
or with the solvent (NaCl solution, 0.9SS). One hour after treatment 
there was injected intravenously compound 48/80, freshly dissolved in 
water, at a dose of 0.5 mg/kg (0.2 ml/100 g of body weight). 
In control experiments, wherein 250 solvent-treated animals were in- 
jected with the standard dose of compound 48/80 not more than 2.8% 
of the animals survived after 4 hours. Survival after 4 hours is there- 
fore considered to be a safe criterion of a protective effect of drug 
administration. 
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The compound f of formula. (I) and the pharmaceutical!/ acceptable 
acid addition salts thereof were found very active in the above test, 
protecting the an Amain again at compound 48 /BO -induced lethality 
at oral and subcutaneous do&ea not higher than 2.5 mg/kg. A number 
5 of the subject compounds were found effective even at doses as low 
as 0. 16 mg/Vg. 

In view of their useful antihistamine activity, the subject 
compounds may be formulated into various pharmaceutical forms 
for administration purposes. To prepare the pharmaceutical composi- 

1° tionj of this invention, an effective antihistamine amount of the par- 
ticular .compound, in base or acid-additiqn salt form, as the active 
ingredient Is combined in intimate admixture with a pharmaceutic ally 
acceptable carrier, which carrier may take a wide variety of forms 
depending on the form of preparation desired for administration. 

15 These pharmaceutical compositions are desirably in unitary dosage 
form suitable, preferably, for administration orally, rectally or by 
parenteral injection. For example, in preparing the compositions 
in oral dosage form, any of the usual pharmaceutical media may be 
employed, such as, for example, water, glycols, oils, alcohols and 

20 the like in the case of oral liquid preparations such as suspensions, 
syrups, elixirs and solutions; or solid carriers such as starches, 
sugars, kaolin, lubricants, binders, disintegrating agents and the like 
in the case of powders, pills, capsules and tablets. Because of their 
ease in administration, tablets and capsules represent the most ad- 

25 vantageous oral dosage unit form, in which case solid pharmaceutical 
carriers are obviously employed. For parenteral compositions, the 
carrier will usually comprise sterile water, at least in large part, 
though other ingredients, for example, to aid solubility, may be 
included. Injectable solutions, for example may be prepared in which 

30 the carrier comprises saline solution, glucose solution or a mixture 
of saline and glucose solution. Injectable suspensions may also be 
prepared in which case appropriate liquid carriers, suspending agents 
and the like may be employed. Acid additions salt: of (I ), due to their 
increased water solubility over the corresponding base form, are 

35 obviously more suitable in the preparation of aqueous compositions. 
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It is especially advantageous to formulate the aforementioned 
pha rmaceutical compositions in dosage unit form for ease of ad- 
ministration and uniformity of dosage. Dosage unit form as used in 
the specification and claims herein refers to physically discrete 

5 units suitable a a unitary dosages, each unit containing a predetermined 
q uantit y of active ingredient calculated to produce the desired thera- 
peutic effect in association with the required pharmaceutical carrier. 
Examples of such dosage unit forms are tablets (including scored or 
coated tablets), capsules, pills, powder packets, wafers, injectable 

10 solutions or suspensions, teaspoonfuls, tables poonfuls and the like, 
and segregated multiples thereof. 

The following examples are intended to illustrate and not to 
Hmit the scope of the present invention. Unless otherwise stated all 
parts therein are by weight. 
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A. PREPARATION OF INTERMEDIATES : 
Example I 

A mixture of 102 part* of ethyl 4-oxo-l - pi peridine carboxyiate, 
50 parts of me th a mnMn e and 400 part* of methanol is hjdrogeuated 
5 at normal pre ■rare and at room temperature with 5 parti of palladium- 
on-charcoal catalyst 10%. After the calculated »™™mt of hydrogen is 
taken up, the catalyst is filtered off over Hyflo and the filtrate is 
evaporated, yielding 111 parts of ethyl 4-(methylamino)-l -pipoxidine- 
carboxyiate as a residue. 



10 To a stirred and cooled mixture of 4 parts of sodium hydroxide 

in 60 parts of water are added successively 7. 9 parts of carbon di- 
sulfide and 17.2 parts of ethyl 4-amino-Upiperidinecarboxylate at 
a temperature below I0 # C. Stirring is continued for 30 minutes at 
this temperature. Then there are added dropwise 10.9 parts of 

15 ethyl carbonochloridate (exothermic reaction: temp, rises to about 
35*C). Upon completion, stirring is continued for 2 hours at 60 # C. 
The reaction mixture is cooled and the product is extracted with 
methylbenzene. The extract Is dried, filtered and evaporated, yielding 
22 parts (100%) of ethyl 4- Uothiocyanato-1 -piperidine carboxyiate as 

20 a residue. 



By repeating the procedure of the second step there are also 
prepared starting from an appropriate amin e: 

4-isothiocyanato-l -(phenylmethyl)piperidine; and 



1-^3, 4-bis(4*fluorophenyl)butyl7-4-isothiocyanatopiperidine; mp. 92 # C. 
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Example II 

To a stirred solution of 28.4 parts of 4-isothiocyanato-l- 
(phenylmethyl)piperidine in 315 parts of methylbenxene are added 
dropwise 41 parts of (phenylmethyl) carbonochloridate at room 
temperature. Upon completion, the whole is heated to reflux and 
stirring is continued overnight at reflux temperature. The reaction 
mixture is cooled and the solvent is evaporated. The residue is 
purified by column- chromatography over silica gel using trichloro- 
m ethane as eluent. The pure fractions are collected and the eluent 
is evaporated, yielding 32 parts (97%) of (phenylmethyl) 4-isothio- 
cyanato-1 -pi peri dine car boxy late as a residue. 

Example m 

A mixture of 9. 7 parts of 4-fIuorobenzenemethanainine 
hydrochloride, 9.4 parts of 2-chloro-3-nitropyridiiie, 10.6 parts 
of sodium carbonate, 0.1 parts of potassium iodide and 90 parts of 
N r N-dimethylf ormamide is stirred for 1 hour at 90* C. The reaction 
mixture is cooled and poured onto water. The precipitated product 
is filtered off and crystallized from 2-propanol, yielding 10.5 parts 
(71%) of N-(4-fluorophenylmethyl)-l-nirro-2-pyridinamine; mp. 
76 # C. 

A mixture of 10.5 parts of N-(4-fluorophenylmethyl)-3- 
nitro -2 -pyridinamin a and 200 parts of methanol is hydro gena ted at 
normal pressure and at room temperature with 2 parts of Raney- 
nickel catalyst. After the calculated amount of hydrogen is taken up, 
the catalyst is filtered off and the filtrate is evaporated, yielding 
9.3 parti (100%) of N^-(4 -fluorophenylmethyl)-2y 3 -pyridine diamine 
as a residue. 
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Following the lame procedure and uilng equivalent amounts of 
the appropriate starting materials there are also prepared: 

N l -(phenylmethyl)-4-(trifluoromethyl)-1 , 2-benzenediamine; and 
4- chlor o -N*-(4- fluor ophenylmethyl) -1,2- benxenediamine . 
Example IV 

A mixture of 34.8 parts of 1 , 3-dihydro-l - (l -methylethenyl)- 
2H-benzimidazol-2-one, 28 parta of 3-buten-2-one, 20.2 parte of 
N, N-diethylethanamine and 270 parts of tetrahydrofuran is stirred 
and refluxed over week-end. The reaction mixture is evaporated, 
yielding 48.8 parts (100%) of 1 , 3 -dihydr o- 1 -(1 - methyl ethenyl) - 3 - 
(3-oxobutyl)-2H-benzimidazol-2-one as a residue. 

A mixture of 48. 8 parts of l f 3-dihydro-l -(1 -methylethenyl)- 
3-(3-oxobutyl)-2H-benzimidazol-2-one, 12 parts of 2-propanol, 
saturated with gaseous hydrogen chloride and 240 parts of 2-propanol 
is stirred for 3 hours at room temperature. The precipitated 
product is filtered off, washed with 2 f 2 , -oxybis pro pane and dried, 
yielding 30 parts (73.4%) of 1 . 3-dihydro-l -(3 -oxobutyl)-2H- 
b enz imidaz ol - 2 - one . 

Example V 

To a stirred mixture of 9 parts of 2H-1 , 4-benzoxazin-3(4H)- 
one, 0.9 parts of N, N t N-triethylbenzenemethanaminium chloride, 
9 % parts of sodium hydroxide solution 50% and 24 parts of water are 
added 10.4 parts of 1 -bromo-3-chloropropane at 30 # C. The whole is 
heated to 90 *C and stirring is continued for 3 hours at this temperature. 
The reaction mixture is cooled to about 70*C, methylbenzene is added 
and the whole is stirred overnight at room temperature. The org ani c 
phase is separated, dried, filtered and evaporated, yielding 10 parts of 
4-(3-chloropropyl)-2H-l,4-benzoxazin-3(4H)-one as a residue. 
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Example VI 

Arnixture of 10.6 parts of ethyl 4»isothiacyanato~I -piperi- 
dinecarboxylate, tl. 6" parts of 4-cMoro-N*-(phenylmethyl)-I f 2- 
bense-nediamine and 90 parts of tetrahydrofuran is stirred overnight at 
room temperature. The reaction mixture is evaporated, yielding 21 
parts (100%) of ethyl -cMpr o-2 •^J^enylmethyl)ainia^ - 

phenyl Jamixtt^hioxomethyl jamino^-1 -piperidinecarboxylate; mp. 
t62*C, 

Example VII 

Following the procedure of Example VI and using equivalent 
amounts of the appropriate starting materials there are prepared: 

ethyl 4-^^-amioo-5-cMorophenyl) 
piperidinecarboxylate; mp. 162. 2*C; 

ethyl 4^^ ^*aminophenyl)aTt!jjTotMoxomethy^aTT7iTioJ .1 -piperidine- 
carboxylate as a residue; 

ethyl 4- j (£L -amino -5 -methylphenyl)aminotMoxomethyj^amino^- 1 - 
piperidinecarboxylate as a residue; 

ethyl 4-^^^-^[^enylmethyl)a^ j-amino^hioxo- 
methyl^amino^l«^peridm^carbaxylate; mp. 146. 7 # C; 

ethyl 4- ^j[ 2 - ^phenylraethyl )amino7 -5 -{trifluoromethyljphenylf - 
aminoJ^MoxomethylaminoJ-1 •piperidinecarboxylate as a residue; 

ethyl -«xnino-4«£Luorophenyl)amino7thioxomethyl | aminoy^- 

I -piperidinecarboxylate as a residue; 

ethyl 4-^^*cMoro-2-^-fluorophenylmethyl)aining^phenyl ^ 
amino^hioxomethyl| amino^l -piperidinecarboxylate as a residue; 
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(phenylmethyl) 4-/^2 - ^4-fiuorophenylmethyl)amino7- 3-pyr idinyl- 
aminoj thioxomethylamino^-l -piperidinecarboxylate; 

N-(2 -nitrophenyl)-N , -J*-(2 -phenylethyi) -4-^^101^17-^ -(phenyl- 
methyl )thiourea; mp. 151. 1*C; 

5 N- £l 4-bi«(4-£luorophenyl)butyi7.4-piperidlnylJ -N'-phenylthiourea; 
mp. 90*C; 

ethyl 4-^^2-axniiio-3-pyridinyl)axnlaQ7tMoxom ftTn^p /-I - 

piperidinecarboxylate; mp. 176. 9 # C; 

4 ~/£ZT 2 - phenylamino)pheny^aminothiagometliyl^ amino/- 1 - piperidine - 
10 carboxylate; mp. 154.2 9 C; and 

ethyl 4- |/£^-(4-fluorophenylamii^^ 
ammoj-i-piperidmecarboxylate as a residue. 

Example VIET 

A mixture of 21.6 parts of 1 -isothiocyanato-2 -nitrobenzene 
15 and 45 parts of tetrahydrofuran is stirTed till ail solid enters solution. 
Then there are added 29.5 parts of N-(l -methylethyl)-l -(2 -phenyl - 
ethyl)-4- piperi rii n a m in e and 160 parts of ethanol and the whole is 
stirred overnight at room temperature. The reaction mixture is 
evaporated and the residue is crystallized from 2-propanol. The 
20 product is filtered off and dried, yielding'43 parts (84%) of N-(l- 
methylethyl)-N' -{ 2- nitxo phenyl )-N- ^"-(2 -phenyl ethyl) -4- 
piperidlnyl/thiourea; mp, 100. 6 *C. 
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Example, IX 

Following the procedure of Example VIII the following thiourea 
derivatives are prepared by the reaction of an appropriate 4- 
piperidinamine with an appropriate 1-isothiocyanato-2-nitrobenzene. 
ethyl 4- [methyl- £[( 2-nitrophenyl) amino ]thioxomethylJ amino ]-1 - 
piperidinecarboxylate; 

ethyl 4-|butyl[(2-nitrophenyl)aminothioxoinethyl]aininoj' -1-piperi- 
dinecarboxylate as a residue; 

N-ethyl-N , -(2-nitrophenyl)-N-[1-(2-phenylethyl)-4«piperidinyl]- 
thiourea ; 

N- (2-nitrophenyl )-N »-[1- (2-phenylethyl )-4-piperidinyl ]-N • -propyl- 
thiourea; mp, 90.3°C; 

N-cyclopropyl-N » - ( 2-nitrophenyl )-N- [ 1 - ( 2-phenyle thy 1 )-4-piperidinyl ]- 
thiourea; nip. 150. 1°C; and 

cis+trans- methyl 3-methyl-4-[ { [( 2-nitrophenyl) amino ]thioxoroethylj - 
amino]-1-piperidinecarboxylate; mp. 157. 5°C. 
Example X 

A mixture of 43 parts of N- (1 -me thy lethyl)-N'- (2-nitrophenyl ) - 
N-[1-(2-phenylethyl)-4-piperidinyl] thiourea and 800 parts of methanol, 
saturated with ammonia is hydrogenated at normal pressure and at 
room temperature with 6 parts of palladium-on-charcoal catalyst 105S 
and 6 parts of platinum-on-charcoal catalyst 5%. After the calculated 
amount of hydrogen is taken up, the catalysts are filtered off over 
Hyflo and the filtrate ia evaporated, yielding 39 parts (100%) of 
N- ( 2-arainophenyl)-N (1 -methyl ethyl )-N f -[1- (2-phenyl ethyl )-4-piperi- 
dinyl] thiourea as a residue. 
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Example XI 

Following the procedure of Example X" and using an equi- 
raleat amount of an appropriate nitro-compound as a starting material, 
there are prepared: 

•tky* * m /Jj& -azninophenyljamin^jthiaxometlxylj methylamino^ 1 - 
piperidfnecarboxylato; - ^ 



•^7* 4- 1 Zfr -«ninophcnyl)aminotMoxomethy^utylaxaino j-l-piperi- 
dineear boxylate ; 

N-(2 -ainiMphenylJ-N* ^2 -p^ 

N^Z-azninophcmyl).N , -/r-(2-phenyUtl^l)-4«plp« 
propylthiourea; 

N-(2-axninophenyi).N , -cyclopropyl-N , -^P(2-phenylethyl)-4- 
piperidizx>rl7thiourea; 

methyl 4- |^^aminophenyl)amin^tMoxomethyljucxiinoJ -3 -methyl - 
1 -piperidinecarboxylate* 

N.(2 -aminophenylJ-N 1 - J"-(2 •pheaylethyl)-4-piperidinyl7.N , - 
(phenylmethyl)thiottrea ae a reeidue. 
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methyl 4-(lH-benzimidazol-2-ylamino)-3-methyl-1-piperidine- 
carboxylate; mp. 155°C; 

ethyl 4-[ 3- (4-f luorophenylmethyl )-3H-imidazo[4 , 5-b]pyridin-2- 
ylamino]-1-piperidinecarboxylate; rap, 134*4°C; 
ethyl 4- [ ( 3H-imidazo[ 4 , 5-b]pyr idin-2-yl ) amino ]-1 -piper idinecar- 
boxylatej mp. 216. 1°C; 

ethyl 4-(1-phenyi-1H-benzimidazol-2-ylamino)-1-piperidinecar- 
boxylate; mp, 137°Cj and 

ethyl 4-[1-(4-fluorDphenyl)-1H-benzimidazol-2-ylamino]-1- 
piperidinecarboxylate; mp. 153°C. 
Example XIV 

A mixture of 2B parts of ethyl 4-<£ [(2-aminophenyl)amino- 
thioxomethyl]aminoj -1-piperidinecarboxylate, 112 parts of iodo- 
methane and 240 parts of ethanol is etirred and refluxed for 8 hours. 
The reaction mixture is evaporated and the residua is taken up in 
water. The whole ia alkalized with ammonium hydroxide and the 
product is extracted with dichloromethane . The extract is dried, 
filtered and evaporated. The residue is crystallized from a mixture 
of 2-propanol and 2,2 , -oxybispropane. The product is filtered off and 
dried, yielding 7 parts (28S) of ethyl 4-(1H-benzimidazol-2-yl- 
amino)-1-piperidinecarboxylate. 

Following the same procedure and using equivalent amounts of 
the appropriate starting material there are prepared: 
ethyl 4- ( 5-chloro-1 H-beruimidazol-2-ylamino )-1 -piperidine- 
carboxylate; mp. 234. 1°C; and 

ethyl 4-(5-methyl-1H-benzimidazol-2-ylamino)-1-piperidine- 
carboxylate. 
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Example." XV 

A mixture of 19 parts of methyl 4-(1H-benzimidazol-2-yl- 
amino)-3-roethyl-1-piperidinecarboxylate, 11 parts of 1-(chloro- 
methyl)-4-fluorobenzene, 6 parts of sodium carbonate and 135 parts 
of N,N-dimethylfortnamide is stirred and heated overnight at 70°C. 
The reaction mixture is cooled and poured onto water. The product 
is extracted three times with methylbenzene. The combined extracts 
are dried, filtered and evaporated. The residue is purified by column- 
chromatography over silica gel using a mixture of trichloromethane 
and methanol (96: A by volume) as eluent. The pure fractions are 
collected and the eluent is evaporated. The residue is crystallized 
from a mixture of 2-propanone and 2, 2 f -oxybispropane. The product 
is filtered off and dried, yielding 8 parts (3B3) of methyl 4-[1-(4- 

fluorophenylmethyl)-1H-benzimidazol-2-ylamino]-3-methyl"-1-piperidine-- 
carboxylate; rap. 172. 5°C. 
Example XVI 

Folowing the procedure of Example (XIII) the following 
4-(1-R 2 -1H-benzimidazol-2«ylamino)-1-piperidinecarboxylates are 
prepared by alkylating the corresponding 4-(1H-benzimidazol-2-yl- 
amino)-1-piperidinecarboxylate with an appropriate chloride, bromide 
or iodide of the formula R 2 X: 
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Example XVg 

A mixta** of 7 parts of ethyl 4- j^J-fluoro-l-^fluoro- 
phenyixnethylJ-IH^eiiximic^^ -yl7aiaino j-I -piperidinecarboxylate 
and 300 parts of hydrobrornic add solution 48 % in glacial acetic acid is 

5 stirred and refluxed for I hour. The reaction mixture is evaporated 
and the residue is boiled in 2-propanol. 2, 2 '-Cxybis propane is added 
and upon cooling, the product is allowed to crystallize. It is filtered 
off and dried, yielding 7.2 parts (83.27.) of 5(6)-fluoro-U(4-fluoro. 
phenylmetbyl)-N-(4-piperidiny^ dihydro 

10 bromide; mp. 285. 6 'C ? 



Example XVIfl 

Following the procedure of ExainpU the following 1 -R 2 - 
K-(4-piperidinyl)-lH-beiiziinid«ol-2-ainines are prepared by hydro- 
lyaing the corresponding methyl or ethyl 1 -piper idinecarboxylates. 



35 
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Example XDC 

A mixture of 20 parti of (phenylmethyl) 4-^J-(4-fluoro- 
pheuylmethyl)-3H-imiiiazo^r, 5 -b7pyridine-2 -ylaminoj- 1 -piperi- 
dineaurboxylate and 1 60 parts of methanol is hydrogenated at normal 

5 pr assure and at room temperature with 2 parts of palladiuro-on- 
charcoal catalyst 10%. After the calculated amount of hydrogen is 
taken up, the catalyst is filtered off and the filtrate is evaporated. 
The residue is boiled in 2,2 v -oxybispropane. The undissolved product 
is filtered off and converted into the hydrochloride salt in 2-propanol. 

10 The salt is filtered off and dried, yielding 12 parts of 3-(4-£Luoro- 
phenylmethy 1) — N-(4-piperidinyl)-3H-imidazo .(% % 5-b7pyridin-2 - 
aTnfnft dihydrochloride xnonohydrate; mp. 269. 7*C. 



■ t 
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B. PREPARATION OF FINAL PRODUCTS: 
Example XX 

A mixture of 2 parts of 2 -(bromoethoxy)benzene , 3 parts 
of l-(phenylmethyl)-N-(4-piperidmyl)-IH^ 2 

5 parts of sodium carbonate. 0. 1 parts of potassium iodide and 

90 parts of N, N-dimethylformamida is stirred overnight at 70 # C. 
The reaction mixture is cooled and poured onto water. The 
product is extracted with methylbenzene. The extract is dried, 
filtered and evaporated. The residue is converted into the hydro- 

10 chloride salt in 2-propanone. The salt is filtered off and dried, 

yielding 3.5 parts (70%) of N-^-(2-phenoxyethyi)-4-piperidmyl7- 
l-(phenylmethyl)-lH-benzimidazol-2-amine dihydrochloride mono- 
hydrate; mp. 197. 6 *C. 

Example XXI 

15 Following the procedure of Example XX and using equi- 

valent amounts of the appropriate starting materials the following 
compounds are prepared in free base form or in the form of an 
acid addition salt after reacting the free base with an appropriate 
acid. 
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Erample XXII 

A mixture of Z. 4 parts of (2-bromoethyl)benxene, 6 parts 
of 5(6)~fluoro-l -(4-nuorophenylmethyl)-N-(4-piperidinyl)-lH- 
beiiximidazoi-2-amine dihydrobromide, 4 parts of sodium carbonate, 

5 0.2 parts of potassium iodide and 240 parts of 4-methyi-2-pentanone 

is stirred and refluxed overnight using a water -separator. The 
reaction mixture is coofed and poured onto water. The layers are 
separated and the Aqueous phase is extracted. three times with 
trichloroxnethane. The combined organic phases are dried, filtered 

10 and evaporated. The residue is purified by column- chromatography 
over silica gel using a mixture of trichloroxnethane and methanol 
(97:3 by volume) as eluent. The pure fractions are collected and the 
eluent is evaporated. The residue is separated by column- chromato- 
graphy over silica gel using a mixture of ethyl acetate and 

15 methanol (93:7 by volume) as eluent. The first fraction (A- isomer) 
is collected and the eluent is evaporated. The residue is washed 
with a mixture of 2, 2 , -oxybispropane and petroleumetber, and 
dried, yielding 1 part (17.5%) of 6-fluoro-l -(4 -fluoro phenyl - 
methyl)-N- /T-(2 - phenylethyl) -4-pipe ridinylj- 1 H -benzimidazol - 

20 2 -amine; mp. 178. 1*C. 

The second fraction (B-isomer) is collected and the eluent is eva- 
porated. The residue is washed with a mixture of 2, 2* -oxybis propane 
and petroleumetber, and dried, yielding 1.2 parts of 5 -fluoro- 1 - 
(4«auorophenylmethyl)-N-^-(2-phenylethyl)-4-piperidiny^-lH- 

25 benzimidagol-2 -amine monohydrate; mp. 188. 8*C. 
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Example XXIII- : 

A mixture of 4 parts of 1-(3-chloropropyl)-1 ,3-dihydro-3- 
(1-methylethenyl)-2H-benzimidazol<-2--one, 7 parts of 1-(phenyl- 
m8thyl)-N-(4-piperidinyl)-1H-benzimidazol-2-amino dihydrobromide f 

5 5 parts of sodium carbonate , 0.1 parts of potassium iodide and 135 
parts of N y N-dimethylformamide is stirred and heated overnight at 
70 °C. The reaction mixture is poured onto water and the product is 
extracted with methyl benzene. The extract is dried , filtered and 
evaporated. The residue is converted into the hydrochloride salt in 

10 2-propanol. After stirring for 1 hour, the solvent ia evaporated and 
the residue is taken up in water* The free base is liberated in the 
conventional manner with ammonium hydroxide and the product is 
extracted with trichlorome thane. The extract is dried, filtered and 
evaporated. The residue is crystallized from ethanol. The product 

15 is filtered off and dried, yielding 3.3 parts (45.7S) of 1,3-dihydro- 
1-[3-{ 4^[1-(phenylmethyl)-1H-benzimidazol-2-ylamino]-1- 
pipBridinylJ propyl ]-2H-benzimidazol~2-one; mp. 243. 1°C. 

Following the same procedure and using equivalent amounts 
of the appropriate starting materials there are prepared: 

20 1-[3-{ 4~[1-(4- f luorophenylmethyl )-1 H-benzimidazol- 2-ylamino ]-1 - 

piperidinylj* propyl ]-1 ,3-dihydro-2H-benzimidazol-2-one; mp. 237. 6°C; 
1-[3- £ 4-[ 1- (4- fluorophenylmethyD-1 H-benzimidazol- 2-ylamino]-3- 
methyl-1-piperidinylJ. -propyl ]-1 i 3-dihydro-2H-benzimidazol-2-one 
dihydrochloride. 2-propanolate (1:1); mp. 244. 1°C; 

25 1-[3- { 4-[3-(4-fluorophenylmethyl)w3H-imidazo[4,5-b]pyridin-2-yl- 
aminoJ-1-piperidinylJ propyl]-1 ,3-dihydro-2H-benzimidazol-2-one; 
mp. 202. 4°C; 
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1 , 3-dihydro-l-^ 3-^f-(i -phenyl- lH-benzimidazol -2 -ylamino)-l • 
piperidinyl7pr opyl j - 2 H-benzi mida aol - 2 -one ; mp. 185. 3*C; 

1 -^T- |4-^-(4-fluorophenyl)-lH-benxiiiiid^^ 

piperidmylJpropyl7-l,3-d^ 188. 9 # C; and 

5 1. 3-dihydro-l-^T- j 4-^3-.(phenylmethyl)-3H-inadaxo^ 5-fe7pyridin- 
2 -ylamiaq7-l -pipcridinyl? -propy^-2H-benzimidazol-2-one;mp. 
221. 7 # C. i 



Example XXIV 



A mixture of 2. 3 parti of 2-(4-methoxyphenyl)ethyl 
10 m etha n esulf onate, 4. 9 parts of l-^4-£uorophenyl)methyl7-N- 
(4-piperidmyl)-lH-benjzimidaxol-2-amine dihydrobromide, 3.2 
parts of sodium carbonate, 0. 1 parts of potassium iodide and 90 
parts of N, N-dimethylforrnamide is stirred overnight at 70* C. 
The reaction mixture is poured onto water. The product is extracted 
15 with mcthylbenzene. The extract is washed with water, dried, filtered 
and evaporated. The residue is purified by column* chromatography 
over silica gel using a mixture of trichloromethane and methanol 
(98:2 by volume) as eluent. The pure fractions are collected and 
the eluent is evaporated. The residue is crystallized from 2,2'~ 
20 oxybis pro pane, yielding 2.2 parts (48%) of 1 -(4-fluorophenyl- 

methyi)-N- ^1 -^~(4-methoxyphenyl)ethy^ Z-lH-benximi- 
dazol-2-amine; mp. 172, 9*C. 

Example XXV 

Following the procedure of Example XXIV and using equi- 
valent amounts of the appropriate starting materials the following 
25 compounds are obtained in free base form or in the form of an acid 
addition salt after reacting the free base with an appropriate acid. 
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Example XXVI 

A mixture of 2.8 parts of [2-(2-thienyl)ethyl] 4-methyl- 
benzenesulfonate, 4.9 parts of 1-[4-fluorophenyl)methyl]~N-(4- 
piperidinyl)-1H-benzimidazol-2-amine dihydrobromide, 2.1 parts of 

5 sodium carbonate, 0.1 parts of potassium iodide and 90 parts of N,N- 
dimethylformamide is stirred overnight at 70°C. The reaction mixture 
is cooled and poured onto water. The product is extracted with methyl- 
benzene. The extract is dried, filtered and evaporated. The residue 
is purified by column-chroma tography over silica gel using a mixture of 

10 trichlorome thane and methanol (98:2 by volume) as eluent. The 

pure fractions are collected and the eluent is evaporated. The residue 
is crystallized from 2-propanol. The product is filtered off and dried, 
yielding 2.3 parts (53S of 1 - ( 4- f luoropheny Ime thy 1 ) -N- { 1 - [ 2- ( 2- 
thienyl) ethyl ]-4-piperidinyl ] -IH-benziroidazol-2-amine; mp. 151. 6°C. 
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Following the same procedure and using equivalent amounts of 
the appropriate starting materials there are prepared: 
1-(phenylmethyl)-N- {l-[2-(2-thienyl)ethyl]-4-piperidinylJ -1H- 
benzimidazol-2-amine dihydrochloride. monohydrate; mp. 259-273 °C; 
5 1-(4-Quorophenylmethyl)-h^^1-[2-(1-naphthaienyl)ethyl]-.4-piperi- 
dinylj -1h^banzimidazol-2-amine$ mp» 143.1°C; and 
3-(4-fluorophenylmethyl)-N- £ 1-[2-(2-thienyl)ethyl]-4^iperidinylJ - 
3H-imidazo[4,5-b]pyridin-2-aminei mp. 176. 2°C. 
Example XXVII 

10 A mixture of 2.1 parts of 2-(ethenyl)pyridine, 3.25 parts 

of 1-[ (4-fluorophenyl)methyl]-N-(4-piperidinyl)-1H-benzimidazol-2- 
amine and 80 parts of 1-butanol is stirred and refluxed overnight. 
The reaction mixture is evaporated. The residue is purified by column- 
chromatography over silica gel using a mixture of trichloromethane 

15 and methanol (97:3 by volume) as eluent. The pure fractions are 

collected and the eluent is evaporated. The residue is crystallized 
from 2,2 , -oxybispropane, yielding 1 part (23%) of 1-[(4-fluoro- 
phenyl)methyl]-N- £ 1-[2-(2-pyridinyl)ethyl]-4-piperidinylJ -1H- 
benzimidazol-2-amine; mp. 133.4°C. 



20 
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Following the same procedure and using equivalent amounts 
of the appropriate starting materials there are also prepared: 

4-^-(4-fluorophanylmethyl)- lH-benzimifezol-2-ylaminq7- 1 - 
piperidinepropanenitrile; mp. 166. 5 *C; 



1 -(4-fluorophenylxnethyl)-N- |l -/T-(4-pyridinyl)ethyl7-4.piperidinyl 
lH-benxixnidazol-2-axnine; mp. 158. 2*C; and 



3-(4-fluorophenylmethyl).N-|l - ^.(2-pyridinyl)ethyl7.4-piperidinylj 
3H-imidazo^ l 5-^pyridin-2-amine; mp. 157.2 # C. 

Example XXV m 

To 3.96 parts of 1 -(4-fluorobenxoyl)aziridine, dissolved in 
16 parts of benzene, are added 3.25 parts of 1-^4-fluorophenyl)- 
methy^-N-(4-piperidinyl)-lH-benzimidazol-2-amine, 90 parts of 
benzene and 45 parts of N, N-dimethylformamide. The whole is 
stirred and refluxed for 5 hours. The reaction mixture is cooled 
and poured onto water. The layers are separated and the aqueous 
phase is extracted with methylbenzene. The combined organic 
phases are dried, filtered and evaporated. The residue is crystal- 
lized from a mixture of 2-propanone and 2, 2'-oxy bis propane, 
yielding 1 part (19%) of 4-fluoro-N-^- ^4- J'-H-fluorophenyl- 
methyl^lH-benzimidazol^-ylamino^ -piperidinylj ethyl^- 
benzamide; mp. 193. 7*C. 

Starting from 3-(phenylmethyl)-N-(4-piperidinyl)-3H-imidazo- 
{jk, 5-b7pyridin-2-amine and following the same procedure there is 
also prepared: 

4-fluoro-N-^-{ 4-/3-(phenylmethyl)-3H-imidazo^ # 5-b7pyridin- 
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Kxample XXDC 

A mixture of 3. 6 parts of ^-methoxyphenoxyjmethylj oarirane, 
4.9 part* of 1 ~/[V.fluorophenyl)methYl7^ 

benximidazol-2 -amine dihydrobromide, 2.1 parts of i odium carbonate, 
5 40 parts of methanol and 90 parts of benzene is stirred and refluxed 
overnight. The reaction mixture is filtered and the filtrate is eva- 
porated. The residue is crystallized from a mixture of 2-propanone . 
and 2. Z r -oxybia propane. The product is filtered off and dried, yielding 
2.6 parts (51%) of 4-^"-(4-fluorophenylmethyl)-lH-benziinidazol r 2* 
1 0 jixmino/- <x~ (4 - methoxyph en oxyme thyl ) - 1 - piperidine ethanol;mp . 
174. 



Km mple XXX 

Following the procedure of Example XXDC § .and using equivalent 
q £ the appropriate starting materials there are also prepared: 

15 a^phenaxymethylM-j^^ 

amino j -1-piperidineethanoi; nap. 146. 6*C; 

4_£T-(4-fiuorophenylmethylM 

(phenoxymethyi)-l-piperidineethanol; mp. 181. 3 # C; 

4- ^(4-fiuorophenylmethyl) - I H-beuzimidazol-2 -ylaminoJ-3 - 
20 methyl-a^phenoxymethyl) - 1 -piperidineethsnol dihydrochloride. 
monohydrate; mp. 163. 3*C; 

a -(4-methoxyphenoxymethylM-^ 
ylaminoj-l -piperidineethsnol; mp. 162. 7 # C; 

a-(Z -butoxyphenoxymethyl) -4- ^(4-fluorophenylmethyl) -1 H-b enz - 
25 ixnidazol-2 -ylamino7-l -piperidineethanol; mp. 138. 7 # C; 
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a-(2 f 6 -dimethoryphenoxymethyl)-*- ^T-(4- fluor ophenylmethyl) - 1 H- 
ben2imidaxol-2-ylajning7 - 1 -piper idineethanol; mp. 140*C; 

4 - /}- (4 - £luo r o phe ay lme thyl ) - 1 H- beaximidazol - 2 - ylaminq7 - a- 
(2-mcthoxyphonoxymothyl)-l.piperidincothanol; mp. 174*C; 

5 1 - j- 4 -^3- 14 - ZT-(4 - fluor ophenylmethyl)- 1H- b enzimida zol - 2 - y lamino7 - 

1- piperidinyl j-2-hydroxypropoxy^ihenylj e t h a no ne; mp. 174. 7 # C; 

a- (2 , 6 -dimethoxyphenoxymethyl)-4- ^T-(pheaylmethyl) - 1 H-benz - 
imidazol-2-yUmiAo7«l-piperidineethanol; mp. 122. 2 # C; 

4- ^T-(4-fluorophenylmethyl)- 1 H-benzixnidazol-2 -ylaminoj^-a- 
10 phenyl- 1-piperidineethanol; mp. 184. 1*C; and 

ct-(phenoxymethyl)-4-Z3-(phenylmeth^ 

2- ylamino7-l-pipcridin«ethanol; mp. 136. 6*C. 

Example XXXI 

To a ■tixred mixture of 40.4 parts of l-(4-fluorophenylmethyl)- 
15 N-(4-piperidinyl)-lH-benzimidazol-2 -amine hydrobromide and 400 
parts of methanol are added 8. 8 parts of oxirane and stirring is 
continued overnight at room temperature. The reaction mixture ia 
evaporated and the residue ia taken up in water. The precipitated 
product ia filtered off and dried, yielding 29 parts (64%) of 4-/T - 
20 (4.auorophenylmethyl)-lH-benzimidazol-2-yUmino7-l -piperidiae- 
ethanol mono hydrobromide ; mp . 2 48 . 2 9 C . 



0005318 



Example* XXXLL ■ 

To 1 part of a solution of 2 parts of thiophene in 40 parts 
of ethanol, are added 1.5 parts of formaldehyde solution 37S5, 
3 parts of 1-(phenylmethyl)-N-(4-piperidinyl)-1H-benzimidazol-2-amine 

5 and 120 parts of methanol. The whole is hydrogenated at normal 

pressure and at room temperature with 2 parts of palladium-on-char- 
coal catalyst 10%. After the calculated amount of hydrogen i3 taken 
up, the catalyst is filtered off over Hyflo and the filtrate is eva- 
porated. The residue is taken up in water and the whole is alkalized 

10 with ammonium hydroxide* The product is extracted with dichloro- 

methane. The extract is dried, filtered and evaporated. The residue 
is converted into the hydrochloride salt in 2-propanol. The salt is 
filtered off and dried, yielding 1.5 parts (36.6%) of N-(1-methyl-4- 
piperidinyl)-1-(phenylmethyl)-1H-benzimidazol-2-amine dihydrochloride 

15 monohydratej mp. 191.1°C. 

Following the same procedure and using equivalent amounts 
of the appropriate starting materials there are also prepared: 

1- (4-fluorophenylmethyl)-N-(1-methyl-4-piperidinyl)-1H-benzimidazol- 

2- aminej mp. 145. 5°C; 

20 N- ( 1 -cyclohexyl-4-piperidinyl ) -1 - (4-f luorophenylme thyl )-1 H- 
benzimidazol-2-aminej mp. 168°C; 

1 - ( 4-f luoropheny lmethyl ) -N- [ 1 - ( 1 -me thy 1- 2-phenyl ethyl )-4- 
piperidiny 1 ]- 1 H-benzimidazol-2-amine ; mp . 1 8 2 . 4°C ; 
1 -methyl-N- ( 1 -me thy 1-4-piperidinyl ) -1 H-benzimidazol-2-amine 
25 dihydrochloride dihydrate; 300. 6 °C; 

1 -ethyl-N-[ 1 -methyl ethyl )-4-piperidiny 1 ]-1 H-benzimidazol-2-amine ; 
mp. 156.6°Cj 
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N-(l- methyl- 4- piper id inyl) -I- phenyl- 1 H-benzimidazol- 2 - amine ; 
mp, 128. 5*C; 

3-(4-£luorophenylmethyl)-N-(l-methyl-4-piperidmyl)-3H-imidazo- 
5-fe7pyxidin-2-*min«; mp. 153. 4'C; and 

5 N-{1 .methyl-4-piperidinyl)-3-(phenylmethyl)-3H-imi<Uzo^T f 5-^7- 
pyxidin-2-amine; mp. 141. 4*C. 

Example XXXIII 

To 1 part of a solution, of 2 parts of thiophene in 40 parts of 
ethanol, are added 2 parts of cyclohexanone, 3 parts of 1 -(phenyl - 

10 methyl) -N-(4- pipe ridinyl) - 1 H -b*nzira1da zol-2 - amine , 1 part of 

acetic acid and 120 parts of methanol. The whole is hydrogenated at 
normal pressure and at room temperature with 2 parts of palladium- 
on-charcoal catalyst 10%. After the calculated amount of hydrogen 
is taken up, the catalyst is filtered off over Hyfio and the filtrate is 

15 evaporated. The residue is taken up in water and the whole is alkalized 
with sodium hydroxide. The product is extracted with tetrahydrofuran. 
The extract is dried, filtered and evaporated. The residue is 
crystallized from a mixture of 2, 2'-oxybis propane and 2-propanol, 
yielding 1.5 parts (38.5%) of N-(l-cyclohexyl-4-piperidinyl)-l - 

20 (phenylmethyl)-lH-benzimidazol-2-amine; mp. 143*C. 



Following the same procedure and using equivalent amounts 
of the appropriate starting materials there are also prepared: 

1 -phenyl-4-^ 4- ^f-(phenylmethyl)- iH-benzimidaxol-2-ylaminoJ - 1 - 
piperidinyl|cyclohexanecarbonitrae; mp. 106-107*C; 

25 4-£ 4-^-(4-fluorophenylmemyl)-lH-benzimi^ - 
piperidinylj -1 -phenylcyclohexanecarbonitrile dihydro chloride; 
mp. 275 # C; 
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1-[3-{A-[1-(4-Fluorophenylmethyl)-1H-benzimidazol-2-ylaraino]-1- 
piperidinyl]butyl]-1,3-dlhydro-2H-ben2imidB2ol-2-one; mp. 234.8°C; 

N-(1-cycloh e xyl-4-piperidinyl)-3-(phenyl m ethyl)-3H-iii.idazo[4,5-b]- 
pyridin-2-amine; mp. 129. 2°C; 

N-[1-< 1-methylethyl-4-piperidinyi]-3- (phenylmethyl)-3H-imidazo- 
[4,5-b]pyridin-2-Bmine; mp. 136. 4°C; and 

l-^fluorophsnylmethyU-N-Cl- {2-[(phenylmethyl)araino]ethyl} -4- 
piperidine3-1H-benzimidazol-2-amine; mp. 135.6°C} 
Example XXXIV 

A mixture of 39.8 parts of N-(2-aminophenyl)-N'-ethyl-N'- 
[l-(2-phenylethyl)-4-piperidinyl]thiourea, 15 parts of mercury 
oxide, 0.1 parts of sulfur and 400 parts of methanol is stirred and 
refluxed overnight. Tha reaction mixture is filtered hot over Hyflo 
snd the filtrste is svaporated. The residue is crystallized from 4- 
methyl-2-pentanone. The product is filtered off and dried, yielding 
14.5 parts (43S) of N-ethyl-N-[1-(2-phenylethyl)-4-piperidinyl]- 
1H-benzimidazol-2-amine| mp. 204. 9°C. 

Following the same procedure and using equivalent amounts 
of the sppropriats starting materials there are alao prepared: 

N-[1-(2-phenylethyl)-4-piperidinyl]-N-propyl-1H-benzimidazol-2- 
amine; 

N-(1-methyl e thyl-N-[1-(2-phenylethyl)-4-piperidinyl]-1H-benzimida- 
zol-2-amine; mp. 228. 4°C; 

N-cyclopropyl-N-[1-(2-phenylethyl)-4-piperidinyl]-1H-benziroidazol- 
2-amine; mp. 193. 5°C; 
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N-/^(2-phenyl«thyl)-4-pip«ridiny]7-N.(iaxenylinetliyl)-IH- 
benzimidaJsol-2 * amine; mp. 191. 5*C. 

Example XXXV 

To & stirred and cooled (below 5*C) mixture of 3. 3 parte 
5 of N-methyl-N-^-(2-phenylethyi)-4-piperidiny^-lH-benzimida«ol- 
2 -amine, 100 parts of dimethyls ulf oxide and 90 parts of benzene 
are added 0.5 parts of sodium hydride dispersion 50%. After 
stirring for 30 minutes, 1.5 parts of l-(chloromethyl)-4-fluoro- 
benzene are~aclded and stirring is continued overnight while the 
10 mixture is allowed to reach room temperature. The reaction 
mixture is poured onto water and the product is extracted with 
methylbenzene. The extract is dried, filtered and evaporated. The 
residue is converted into the hydrochloride salt in 2-propanone. 
The salt is filtered off and -crystallized from 2 -pro panel f yielding 
15 2.8 parts (54.4%) of 1- ^4- fluorophenyl)methy^-N- methyl- N- 
^J"-(2- phenylethyl)-4~piperidinYl7- 1 H-benzimidazol-2 -amine 
dihydrochloride; mp; 246. &*C. 

Following the same procedure and using equivalent amounts 
of the appropriate starting materials there are also prepared: 

20 1 -^-cMorophenyl)methyi7-N-^-(2-phenylethyl)-4-piperidinyl7- 
N-(phenylmethyl)- 1 H-benzimidazol-2 - amine ; mp. 138*C; 

* 1 - /[2 - methoxyphenyl)methy 17-N - ZT' ( 2 - phenylethyl) -4- piper idinvI7- 
N-(phenylmethyl)-l H-benzimidazol-2 -amine; mp. 148. 3*C; 

1 - ^4-.methoxyphenyl)methyi7-N/r-(2 - pheny lethy 1 ) - 4- pipe r idiny ij- 
25 N-(phenylmethyl)-lH-benzimidazoi-2-amine; mp. 122. 4*C; 
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l.^-fluorophenyl)m^^ 
N.(pheaylmethyl)-IH-beaxiinidarol.2-*inlne; rap. 108. 5*C; 

(phenylxnotHyl).lH-bcaziiai<U2ol.2-amiiie; mp. 139. 3*c ; 
l^-methylphenyl)methy^ 

N-(phexiylmcthyl)-lH.bcnziini<Uxol.2-Aznliie; mp, 123. 4*C; 
l-{2-cUoronbcnylme^ 

(phenylmethy 1) - IH-b enximidaxol- 2 - amine ; mp. 105. S m C; 

1 -butyl^2-pH«*ylet^^ 
bczizimidazol-2-amiae; mp. 76. 5 # C; and 

1 -ethyl-N-£*-(2 -pHenylethyl)-4.pipcridiny^N.(phenylmcthyl). 
lH-benzimidazol-2-amine dihydr ©chloride, dihydrate; mp. 157. 2'C. 



Example XXXVT 



A mixture of 1.6 parts of 1 -(1 -chloroethyl)-4-fluorobenzene, 
3.2 parts of N-£".(2- phenyl ethyl) ^-piperidinyl7-IH-benzimidazol.2. 
amine. 1 part of ■ odium carbonate, 0. 1 parts of potassium iodide 
and 120 parts of 4-methyl-2 -pentanone is stirred and refluxed over- 
night with water-separator. The reaction mixture is cooled, ponred 
opto water and the layers are separated. The organic phase is dried, 
filtered and evaporated. The residue is purified by colnmn-chromato- 
graphy over silica gel using a mixture of trxchloromethane and methanol 
(98:2 by volume) as eluent. The pure fractions are collected and the 
eluent is evaporated. The .residue is crystallised from 2,2 , -oxybis- 
propane. The product is filtered off and dried, yielding 1.8 parts 
(40. 7%) of U^-(4-fluorophenyl)ethyi7-N-^.(2.phenylethyl)-4- 
pip«ridiny^-lH-ben2imidajtol-2-amine; mp. 161. 7*C, ' 
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Example XXXVII 

Following the procedure* of Example! XXXV and XXXVI and 
using equivalent amounts of the appropriate starting materials the 
following compounds are obtained in free base form or in the form 
of an acid addition fait after reacting the free base with an" appropriate 
acid 



H 1 


K 2 


Base or- Salt form 


melting point 


H 




base 


136. l*C 


B 


4-r-c 6 H 4 -(cH 2 ) 2 


base 


151. 5*C 


H 


(4-F-C 6 H 5 )-CH(C 6 H^ 


2HCLH 2 0 


239.6 # C 


H 


<5 6 Hj.-CH(CH 3 )-CH 2 


base 


144.5'C 


H 


C- OT * 


base 


127.6'C 


H 


C 6 H 5 -CH(CH 3 ) 


2HC1. E^O 


239. 9'C 


H - 


(4-F-C 6 H 4 ) 2 CH 


base* 


172.5'C 


H 


2-CCH 3 0)-C & H 4 -CH 2 


base 


128. 5'C 


CH 3 


Z^CHjOJ-C^H^-CHj 


2HN0 3 


169. 7-C 


CH 3 . 


2-Cl-C 6 H 4 -CH 2 


2HC1 


251. 2*C 


CH 3 


4-Br-C 6 H 4 -CH 2 


2HCLH z O "~ 


187. i # C 


CH 3 


4-(CH 3 0)-C 6 H 4 -CH 2 


2HN0 3 


163. S'C 


CE 3 


C 6 H 5 -CH 2 


2HC1 


243. l'C 


CH 3 


4-(CH 3 )-C 6 H 4 -CH 2 


2HN0 3 


175. 3*C 


CH3 


4-Cl-C 6 H 4 -CH 2 


2HC1 


251. VC 


CH, 


a.C 4 H 9 


2HC1 


257. 9'C 


CH, 


C 2 H 5 


2HC1. I^O 


243. l'C 


C 2 H 5 


C 6 H 5 -CH 2 


base 


115. 8'C 


C 2 H 5 


C 2 H 5 


base 


93.2*C 
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R 1 


R 2 


Bate or Salt form 


melting point 


iC 3 H 1 


C 6 H 5* CH 2 




159. 4'C 


»C 3 H ? 


»C 4 H 9 


(COOH) 2 


177.5'C 


aC 3 H, 


C 2 H 5 


2HC1 


160. rc 


IC 3 H 7 


C 2 H 5 


2hci.iAh 2 o 


206. 8*C 


IC 3 H 7 


C 6 H 5- CH 2 


CCOOH) 2 


215.6'C 


1C 3 H 7 


nC 4 H 9 


(COOH) 2 


198. 0'C 


ttC 4 H 9 


C 6 H 5- CH 2 


2HCl.2H 2 0 


160.0'C 


aC 4 H 9 


4-Br-C 6 H 4 -CH 2 




137.2*C 


aC 4 H 9 


nC 4 H 9 


2HCL ZI^O 


138. 7*C 




4-"F-C 6 H 4 -CH 2 


2HCL2H 2 0 


135. S'C 


< 


C2 H 5 . 


2HC1.2H20 


123.8*C 



Example XXXVUI 

A mixture of 3.2 part* of N-^T-(2 - phenyl ethyl) -4 - piperidinylj- 
IH-benximidazoU2-amine, 2.9 parts of ^r-(2-thienyl)ethvl7 4 ~ 
methylbenzenesulfonate, I part of sodium carbonate and 135 parts of 

5 4-methyl-2-pentanone is stirred and refLuxed overnight with water- 
separator. The reaction mixture is poured onto water and the layers 
are separated. The organic phase is dried, filtered and evaporated. 
The residue is purified by column-chromatography over silica gel 
using a mixture of trichlorome thane and methanol (98 £ by volume) 

10 as eluent. The pure fractions are collected and the eluent is eva- ' 
porated. The residue is crystallized from a mixture of 2, 2 ! -oxybis- 
propane and 2-propanone f yielding 1 part (23.2%) of N-^T.(2- 
phenylethyl)-4-piperidlinyX7^^ 
2-amine; mp. 118. 3*C. 
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Example XXXDC 

To a stirred and cooled (below 5*C) mixture of 4 parts of 
N- £-(2 -phenylethyl) -4- piper idinyj7- 1 -(phenylmethyl)- 1 H-benz - 
ixnidazol -2 - amine f 100 parte of dimethyl sulfoxide and 90 parte 

5 of benzene are added 0. 5 parte of sodium hydride dispersion 50%. 

After stirring for 30 minutes at a temperature below 5*C, 1. 3 parts 
of (chloromethyl)benxene are added and stirring is continued for 
4 hours while the mixture is allowed to reach room temperature. 
The reaction mixture is poured onto water and the product is 

10 extracted with methylbenzene. The extract is dried, filtered and 
evaporated. The residue is purified by column* chromatography 
over silica gel using a mixture of trichloroznethahe and methanol 
(97:3 by volume) as eluent. The pure fractions are collected and 
the eluent is evaporated. The residue is converted into the nitrate 

15 salt in 2-propanone. The salt is filtered off and dried, yielding 
1.5 parts (24%) of N-^T-(2-phenylethyl)-4-piperidinyi7-N. i-bis- 
(phenylmcthyl)-lH-benzimidazol-2-amine dinitrate; xnp. 156. 9*C. 

Example XL 

To 1 part of a solution of 2 parts of thiophene in 40 parts 
20 of ethanol are added 3. 3 parts of l*(4-fluorophenylmethyl)-N- 

|l -/?-(4-nitrophenyl)ethyj[7-4-piperidinyl? -lH~benzimidazol-2~amine 
and 120 parts of methanol. The whole is hydrogenated at normal 
pressure and at room temperature with 2 parts of platinum -on- 
, charcoal catalyst 5%. After the calculated amormt of hydrogen is 
25"* taken up, the catalyst is filtered off and the filtrate is evaporated. 
The residue is purified by column* chromatography over silica gel 
using a mixture of methylbenzene and methanol (95:5 by volume) 
saturated with ammonia, as eluent. The pure fractions are collected 
and the eluent is evaporated. The residue is crystallized from 
30 2-propanol, yielding 1.3 parts (42%) of N-| l-^~(4-aminophenyl)- 
ethyJ^-4- pipexidinyl j> - 1 - (4-fluor ophenylmethyl) - 1 H-benzixnidazol- 
2-amine; mp. 195»4*C. 
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Following the same hydrogenation procedure and starting 
from the corresponding nitro- compound there is also prepared: 

1 -^4.aminophenyl)methjl7-N-^ I -^-(4-methoxyphenyi)ethyl7- 
4-piperidinyl UlH-benxirnidazol-2-amine monohydrate; mp. 
142.6*C. 

Example XLI % 

A mixture of 7.5 parti of l-(4-£iuoropheuylxnethyl)-N- 
^2-^"-(phenylmethoxy)phenyl7cthylj -4-piperidinyl^- 1 H- 
benzinddazol-2-amine and 120 parte of methanol is hydro genated 
at normal pressure and at room temperature with 2 parts of 
palUdium-on-charcoal catalyst 10%. After the calculated amount 
of hydrogen is taken up, the catalyst is filtered off and the 
filtrate is evaporated. The residue is suspended in 2,2'~oxybis- 
propane. The product is filtered off and dried, yielding 5.5 parts 
(88. 5%) of 4-^F- 1 4- ^T-(4-£luorophenylmethyl)- 1 H-benzimidazol- 

2 -ylamino7- 1 -piperidinylj ethyl/phenol hemihydrate ; mp, 1 1 1 . 6 # C . 

Following the same hydrogenation procedure and starting 
from l-(4-fluoropnenylmethyl)-N-^/T-T 2 -^"-methyl -4 -{phenyl - 
methoxy)phenyl7ethylj -4-piperidinyl/ -1 H-benzimidazol- 2 - amine 
there is also prepared 4- £ 2-^T- |/T-(4-fluorophcnylmethyl)-lH- 
be nzimi dazol-2»yj7aminoJ - 1 - pipe r idinyl^e thylj -2 -me thy 1- 
phenol dihydro chloride monohydrate; mp. 277. 8*C. 



A mixture of 8 parti of l-(4-fluorophenylmethyl)-N- j 1- 
^•(3-methoxyphenyl)ethyl7-4-piperidinyl j- lH-benzimidazol-2- 
amine and 225 parts of a hydrobromic acid solution 48% in 
acetic acid is stirred and reflux ed for 3 hours. The reaction 
mixture is evaporated and the residue is taken up in water. The 
free base is liberated in the conventional manner with ammonium 
hydroxide and extracted with trichloromethane. The extract is 
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dried, filtered and evaporated. The residue is purified twice by 
coluxnn-chroxnatography over silica gel using first a mixture of 
trichloroxnethane and methanol (98:2 by volume) and then a mixture 
of trichloroxnethane and methanol (95:5 by volume) as eluent. The 
pure fractions are collected and the eluent is evaporated. The 
residue is converted into the hydrochloride salt in 2-propanone. 
The salt is filtered off and dried, yielding 0.8 parts (9%) of 
3- 4 - ^"-(4 - fluor opheny Imethyl) -IH-b enximidaz ol - 2 - yl - 

Amino? - 1 -piperidinyll ethyl^phenol dihydrochloride. monohydrate; 
mp. 209, 8 # C. J 



Example XLII 

A mixture of 1.2 parts of 3-bromo-l-propene, 4 parts of 
4- jl- 1 4- ^-(4-fluorophenylxnethyl)- 1 H-benxiniidazol- 2 -ylamino7- 
1 -piperidinyl J ethyl/phenol, 1.4 parts of potassium carbonate and 
160 parts of 2~propanone is stirred and refluxed overnight. The 
reaction mixture is filtered and the filtrate is evaporated. The 
residue is purified by column* chromatography over silica gel 
using a mixture of trichloroxnethane and methanol (98:2 by 
volume) as eluent. The pure fractions are collected and the eluent 
is evaporated. The residue is converted into the hydrochloride 
salt in 2-propanone. The salt is filtered off and dried, yielding 
1 part (19.9%) of l-(4-£luorophenylmethyl)-N-^2-^J-(2. 
propenyloxy)phenyj7 ethyl J -4- piperidinyl^- 1 H-benzixnidaao 1-2- 
amine dihydrochloride; mp. 224. 7*C. 

. Example XLIH 



A mixture of 15 parts of thionyl chloride, 4 parts of 4- 
^U(4-fluorophepylmethyl)"lH-benzimidagol»2-ylaming7*l - 
piperidineethanol dihydrochloride and 375 parts of trichloroxnethane 
is stirred and refluxed overnight. The precipitated product is 
filtered off and dried, yielding 13 parts (83%) of N-^T- (2-chloro- 
ethyl) -4- piperidinyT7- 1 - (4-fluorophenylinethyl) - 1 H-benzimidazol- 
2 -amine dihydrochloride; mp.> 26a* C, 
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Example XLIV 

A mixture of 0. 9 parts of morpholine, 4. 8 parte of 
N -ZT-(2- chlor oethyl) -4- piperidinyjj- 1 - (4-fluor ophenylm ethyl) - 1 H- 
benzimidazol-2-amine dihydrochloride, 3 parte of eodium carbonate, 

5 0.1 parte of potassium iodide and 135 parte of N, N-dimethylform- 
amide ie etirred and heated overnight at 70 # C. The reaction mixture 
ie poured onto water and the product ie extracted with methyl- 
benzene. The extract ie dried, filtered and evaporated. The 
reeidue is purified by column- chromatography over eilica gel 

10 using a mixture of trichloromethane and methanol (98:2 by volume) 
aa eluent. The pure fractions are collected and the eluent ie eva- 
porated. The reeidue ie crystallised from a mixture of 2-propanone 
and 2,2'-oxybiepropane fr yielding 0.6 parte (12.5%) of ^^-/T- 
(4-fluorophenylmethyl)-lH-benaimida2ol-2-ylamin27-l -piporidinyll - 

15 ethyl^ 4-morpholinecarboxylate; mp. 144. 8'C. 

Example XLV 

A mixture of 3. 6 parte of morpholine, 4. 8 parte of N-^"-(2- 

cbJoroethyl)-4-piperidmy^-l-(4-auorophenylmethyl)-lH-benzinridazol- 

2 -amine dihydrochloride., 0.1 parts of potassium iodide and 135 parts of 
20 N, N-dimethylformamide is stirred and heated overnight at ?0 # C. The 

reaction mixture ie poured onto water and the product is extracted 

with methylbenzene. The extract is dried, filtered and evaporated. 

The residue is converted into the hydrochloride salt in me than ol. 

The salt is filtered off and dried, yielding 1 part (18.3%) of 
25 1 -(4-fluorophenylmethyl)-N-£ 1 - ^T-(4-morpholinyl)ethyi7-4- piper i- 

dmyl/-lH-benximida^ol-2-amine trihydrochloride; mp. + 300 # C. 
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KraTnple XLVI - - 

To * stirred mixture of 4. 5 parts of 4-^"-(4-fluorophenyl- 
mothyl)-lH-b«njdmidaxol-2-ylAmino7-I «piperidineethanol, 2 
parts of N, N-diethylethanamine and 1 95 parts of dichloromethane 

5 "is added dropwise a solution of i. 7 parts of 4 - in othoxy benzoyl 

chloride in dichloromethane. Upon completion, stirring is continued 
overnight at room temperature. Water is added and the layers 
are separated. The organic phase is dried, filtered and evaporated. 
The residue is purified by column* chromatography over silica 

10 gel using a mixture of trichlorom ethane and methanol (98:2 by 
volume) as eluent. The pure fractions are collected and the 
eluent is evaporated. The residue is converted into the hydrochloride 
salt in 2-propanone. The salt is filtered off and dried, yielding 
2.5 parts (43.5%) of /Z-{ 4-/T-(4-fluorophenylmethyl)-lH-benz- 

15 imidazol-2 -ylaming7 - 1 -piperidinylj ethyjj7 4-methoxybenzoate; 
dihydrochloride. hemihydrate; mp. 189. 2'C. 

Following the same procedure and using equivalent amounts 
of the appropriate starting materials there are also prepared: 

|* £ 4- /T-(4-fluor ophenylxnethyl) - 1 H- b enz imidazol - 2 -y laming - 
20 1- piper idinylj ethyl^phenylj benzene acetate; mp. 135. 1*C; 

^4-^2- ^4-^T-(4-fluorophenylmethyi)- iH-benximidazol-2 -ylaming^ - 
1 - piper idinylj ethy^7phenylj 4-metnoxybenzoate; mp. 157. 1 *C; 

|4-^-| 4-/f-(4-fluorophenylmethyl)-l H-benzimidazol-2-ylarnino7 - 
1 -piperidinyiyethyl7phenylj methyl carbonate; mp. 134. 5 # C; and 

25 £4-^-|4-/f-(4-ilu©ropbenylmethy - 
piperidinylj ethyl7phenylj (phenylmethyl) carbonate; mp. 147. 8*C. 
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Example XL. VII 

A mixture of 1.2 parti of chloroacetonitrile, 6. 7 parte of 
4-^-|4-^-(4-fluorophenylmethyl)-IH-ben^ 

1 -pipejridinyl j«thyl^phenol, 2.8 parte of potaeeium carbonate and 
160 parte of 2-propanone ie etirred and refluxed overnight. The 
reaction mixture ie poured onto water and the product ie extracted 
with methylbenzene. The extract ie dried, filtered and evaporated. 
The reeidue ie converted into the hydrochloride ealt in 2-propanone. 
The ealt ie filtered off and dried, yielding 7.4 parte (78. 6%) of 
\ 4 ~/f- \ 4-j£-(4-fluorophenylmethyl)-lH-benz 

1 -piperidinylj ethyl^heaoocyj acetonitrile dihydro chloride, mono- 
hydrate; mp. 224.6*C. 



Following the eame procedure and ueing equivalent 
amount * of the appropriate etarting material* there are prepared: 

ethyl 2-^4-^. | 4-/T-(4-fluorophenylmethyl)-lH-ben2imidazol- 
2-ylamino7-l-piperidiiryljet^^ mp. 109. 1*C; 

methyl 2- ^4-^2- |4-^-{4-fluorophenylmethyl)-lH-benzimidazol- 
2-ylamino7-l-piperidijiyl iethyl^phenoxy? acetate; mp. 109. 8*C; 
and J ~* J 

l^/£|4-^2-| 4-/T-(4-fluorophenylmethyl)^lH-ben2imidazol-2. 
ylamin^-1 -piperidinyl Jethyl^phenoxyJ acetyj^pip«ridia* dihydro- 
• chloride; mp. 247* C. 

Example XLVIH 



A mixture of 0.5 part* of ieocyanatomethaue, 4.5 parts of 
4-^T-| 4- ^-(4 -fluor ophenylxnethyl) - 1 H-benzimidaz ol - 2 -ylamino/- 
1-piperidinyl jethyl^phenol. and 135 parts of tetrahydrofuran i* 
stirred overnight at room temperature. The reaction mixture is 
evaporated. The residue is purified by column- chromatography over 
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silica, gel using a mixture of trichloromethane and methanol - 
(98:2 by volume) aa eluent. The pure fractions are collected and 
the eluent is evaporated. The residue is crystallized from a 
mixture of 2-propanone and 2, 2' -oxybia propane, yielding 1 part 
5 (20%) of |4-^jT- [-4- ^-(4-fluoropb«nylmethyl)-iH-benzimidazol- 
2-ylamino7-l-pip«ridinylJeth^ph^ methylcarbamate; 
mp, 172. 2 # C. 

By the addition- reaction of 4-^-| 4-/^-(4-fluorophenyl- 
methyl)-iH-ben^imida^ol-2-ylami^^ 
i0 phenol to 1 -isocyanatobutane there is also prepared: 
j 4_^- ^4-^-(4-fluorophenytaethyl^ 

1 -piperidinyl Jethyl^phenyiJ butyl carbamate; mp. 142. 5 *C. 
Example IL. 

A mixture of 9 parts of 4-^-(4-fluorophenylmethyl)-lH- 
15 benximidazol-2*ylaminoy-l-piperidineacetonitrile and 200 parts of 
methanol, saturated with ammonia, is hydrogenated at normal 
pressure and at room temperature with 3 parts of Raney-nickel 
catalyst. After the calculated amount of hydrogen is taken up, the 
catalyst is filtered off and the filtrate is evaporated. The residue 
20 is converted into the hydrochloride salt in 2-propanone. The salt 
is filtered off and crystallized from a mixture of 2-propanone and 
methanol, yielding 11 part of N-^-(2-aminoethyl)-4-piperidinyl7- 
1 -(4 -fluor ophenylmethyl) - 1 H-benaimidazol-2 - amine trihydro chloride; 
% mp. 292. 9 # C. 

25 Following the same hydrogenation procedure and starting 

from 4- JT-(4-fluorophenylmethyl)- 1 H-benzimidazol-2 -ylaminoj- 
1 -piperidinepropanenitrile there is also prepared: N-^-(3-amino- 
propyl)-4-piperidinyl7-i -(4 -fluor ophenylmethyl)- lH-benzimidazol-2- 
amine trihydrochloride. monohydrate; mp. 239. 3*C. 
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Example- L - • 

A mixture of 1.8 parts of 1-isothiocyanato-2-nitrobenzene, 
3.7 parts of N-[1-(2-aminoethyl)--4-i3iperidinyI]»1-(4-fluorophenyl- 
methyl )-1H-benzimidazol-2-amine and 135 parts of tetrahydrofuran 
is stirred overnight at room temperature. The reaction mixture is 
evaporated. The residue is purified by column-chromatography over 
silica gel using a mixture of trichloromethane and methanol 
(98:2 by volume) as eluent. The pure fractions are collected and the 
eluent is evaporated, yielding 3.7 parts (67%) of N-[2-'[4-[1-(4- 

fluorophenylmethyl)-1H-ben2imida2ol-2-ylamino]-1-piperidinylJ ethyl]- 
N'-(2-nitrophenyl) thiourea as a residue. 

A mixture of 3.7 parts of N-[2~[ 4-[1-(4-fluorophenyl- 
methyl)-1H-ben2imidazol-2-ylamino]-1-piperidinylJ ethyl ]- 
N'-(2-nitrophenyl) thiourea, 7 parts of iron-powder, 0.25 parts of 
concentrated hydrochloric acid, 48 parts of ethanol and 15 parts 
of water is stirred and refluxed for 1 hour. The reaction mixture 
is alkalized with methanol saturated with ammonia. The whole is 
filtered and the filtrate is evaporated, yielding 3.5 parts of N- 
(2-aminophenyl)-N , -[2-|4-[l-(4-fluorophenylmethyl)-1H-ben2imi- 
dazol-2-ylamino]-1-piperidinylJ -ethyl] thiourea as a residue. 

A mixture of 3,5 parts of N-(2-aminophenyl)-N , -[2-| 4- 
[1-(4-fluorophenylmethyl)-1H-ben2imidazol-2-ylamino]-1- 
piperidinyl^ ethyl] thiourea, 2.2 parts of mercury (II) oxide, 0.1 
parts of sulfur and 80 parts of ethanol is stirred and refluxed for 1 
hour. The reaction mixture is filtered over Hyflo and the filtrate 
i3 evaporated. The residue is purified by column-chromatography 
over silica gel using a mixture of trichloromethane and methanol 
(95:5 by volume) as Bluent. The pure fractions are collected and 
the eluent is evaporated- The residue is crystallized from 2- 
propanone, yielding 1.5 parts (44.4%) of N- ^1-[2-(1H-benz- 
imidazol-2-ylamino-ethyl]-4-piperidinylJ- -1-(4-fluorophenyl- 
methyl)-1H-benzimidazol-2-amine; mp. 253.4°C. 
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Example LI 

A solution of 4, 77 parte of N-^(2-aminoethyl)-4-piperi- 
dinyl7-I -(4-fluorophenylmemyl)-lH-beiixinri^^ trihydro- 
chloride in methanol saturated with ammonia ie stirred for 1 hour at room 

5 temperature. The solvent is evaporated and the residue is taken 
up in 135 parts of tetrahydrofuran. Then there are added 6 parts 
of is o cyanat omethane and the whole is stirred overnight at room 
temperature. The precipitated product is filtered off and dried, 
yielding 3 parts (70. 7%) of N-^T- ^4-^-(4-fluorophenylmethyl)- 

10 lH*benzimidazol«2-ylamin^-l-piperidinyl lethy^-N'- methyl- 
urea, hezxuhydrate; mp. 231. 4*C. 

Kxample HI 

To a stirred mixture of 3.8 parts of N- /X -(2 - aminoethyl) - 
4-piperidiny^-l-(4-fiuorophenylmethyl)>lH-ben2iznidazol-2* 

15 amine, 1 part of N, N- diethyl ethanamine and 195 parts of dichloro- 
methane is added dropwise a solution of 1. 7 parts of 4-methaxy- 
benzoyl chloride in dichlor omethane. Upon completion, stirring 
is continued overnight at room temperature. The reaction 
mixture is poured onto water and the layers are separated. The 

20 organic phase is dried, filtered and evaporated. The residue is 

purified by column- chromatography over silica gel using a mixture 
of trichloromethane and methanol (98:2 by volume) as eluent. 
The pure fractions are collected and the eluent is evaporated. The 
residue is converted into the hydrochloride salt in 2«propanol. The 

25 salt is filtered oft and dried, yielding 1 part of N-^2-{4-ZT- 

(4-fluorophenylmethyi)- 1 H-benzimidazol-2 -ylamino7- 1 -piperidinyl^- 
ethyl7-4-methoxy-N-(4-methoxybenzoy3) bens amide dihydro chloride, 
dihydrate; mp. 161. 5 # C. 



0005318 



75 

Example LV 

A mixture of 5.5 part* of N-/T-(lH-benzimidazol-Z-yl)- 
4-piperidinyl7-i -(phenyimethyl)-iH-benxiirddaxol~2 -amine di- 
nitrate, 1.5 parts of 1 -(chloromethyl)-4-fluorobenzene, 5 parts 

5 of sodium carbonate, 0.1 parts of potassium iodide and 120 parts 
of 4-methyl-2-pentanone is stirred and refluxed overnight using 
a water -separator. The reaction mixture is poured onto water and 
the layers are separated. The organic phase is dried, filtered and 
evaporated. The residue is purified by column- chromatography over 

10 silica gel using a mixture of trichloromethane and methanol 

(98:2 by volume) as eluent. The pure fractions are collected and 
the eluent is evaporated. The residue is crystallized from a mixture 
of 4-methyl~2-pentanone and 2, 2* -oxyb is propane. The product is 
filtered off and dried, yielding 1.5 parts (28.3%) of N-|l- 

15 ^-(4-fluorophenylmethyl)-lH-benzimidagol-2*yJ^*4-piperidinylI- 

1 •{phenylmethyl)-lH-benzimidazol-2-amine; mp. 163. 9"C. 

2 xample LVI 

A mixture of 3. 7 parts of 1 ~(4-£luorophenylmethyl)-N-| 1 - [J- 
(4-methoxyphenylthio)propy a l7-4-piperidinyl ? -lH-benzimidazol-2- 

20 amine, 2.42 parts of hydrogen peroxide solution 30% and 20 

parts of acetic acid is stirred and refluxed for 1 hour. The reaction 
mixture is cooled and poured onto ice-water. The whole is alkalized 
. with sodium hydroxide solution 50% and the product is extracted with 
* trichloromethane. The extract is washed with water, dried, filtered 

25 and evaporated. The residue is purified by column- chromatography 
over silica gel using a mixture of trichloromethane and methanol 
(98:2 by volume) as eluent. The pure fractions are collected and 
the eluent is evaporated. The residue is converted into the ethane - 
dioate salt in methanol and 2-propanol. The salt is filtered off and 

30 dried, yielding 0.8 parts (16%) of 1 -(4-fluorophenylmethyl)-N- 

£l -^-(4-methoxyphenylsulfonyl)propy^-4-piperidinyl J-lH-benz- 
ixnidazol-2-amine ethanedioate (1:2); mp. 213. 1*C. 
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Example LVn 

A mixture of 5 part* of ethyl 2-{4-^-|4-^-(4-£Luoro- 
phenylmethyl) - 1 H -benzimidazol-2 -ylamino/- 1 -piperidinylj ethyl7- 
phenoxyjacetate, 70 parts of ethanamine solution 50% and 40 
parts of methanol is stirred for 3 hours at room temperature. The 
reaction mixture is evaporated and the residue is crystallized twice 
from 2-propanol, yielding 1 part (19%) of N-ethyl-2-j 4-^2-£4- 
/l-(4 -fiuor ophenylmetbyl)- 1 H-benzimidazol-2 - ylamino7-l-piperidiny] 
ethyjTpkenoxyf acetamide; mp. 160. 9 # C. 



Fixample LVIII 

A mixture of 3.5 parta of methyl 2- |4-/2-|4-/I -(4-£Luoro- 
phenylmethyl) - 1 H-benzimidazol - 2 -ylaminoj- 1 -piperidinylj ethyl/, 
phenoxy acetate, 90 parta of concentrated ammonium hydroxide 
and 40 parts of me th a no l is stirred for 4 hours at room temperature. 
The reaction mixture is evaporated. The residue is purified by column- 
chromatography over silica gel using a mixture of trichloromethane 
and methanol (95:5 by volume) as eluent. The pure fractions are 
collected and the eluent is evaporated. The residue ia crys tall ized 
from 2-propanol, yielding 1 part (28.5%) of 2- 14-/2-|4-£ -(4- 
fluorophenylmethyl)-lH-benzimidazol-2-ylaminc^-l •piperidinylj 



•thyl7-phenoxy I acetamide; mp. 180. 4*C. 



Example LIX 



To a stirred and cooled (below 10 # C) mixture of 5. 04 parts 
of carbon disulfide, 2.06 parts of N, N'-methanetetraylbia ^cyclo- 
hexamine7 and 45 parts of tetrahydrofuran is added dropwise a 
solution of 3. 7 parts of N-^-(2-aminoethyl)-4-piperidinyl7-l - 
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(4-fluorophenylmethyl)-lH-b«azimidaisol-2-amine In tetrahydro- 
furan. Upon completion, stirring is continued overnight while 
the mixture is allowed to reach room temperature. The reaction 
mixture it evaporated. The residue is purified by column- 
chromatography over silica gel using a mixture of trichloroms than e 
and methanol (98:2 by volume) as eluent. The pure fractions are 
collected and the eluent is evaporated, yielding 4 parts (100%) 
of 1 •(4-fiuorophenylmethyl)-N-^(2-isothiocyanatoethyl)-4- 
piperidinyi7-iH.benximidaxol-Z^axnine as a residue. 



A mixture of 2.1 parts of N-(4-fluorophenylmethyl)-l, 2- 
benzenediamine, 4 parts of l-(4-fluorophenylmethyl)-N-/T-. 
( 2 - isothiocyanat oethyl) -4- pipe r idiny £7- 1 H -benximidazol - 2 - amine 
and 90 parts of tetrahydrofuran is stirred and refluxed for 2 hour a/ 
The reaction mixture is evaporated, yielding 6 parts (100%) of 
15 N-^./P-fluorophenylmethy^ainingJphenylJ-N 1 -^! 4-/T-(4- 

fluorophenylmethyl)- 1 H- benximidazol -2 -ylaminoj- 1 -piperidinyl j - 
ethyj7 thiourea as a residue. 

A mixture of 6 parts of N- |2-/f4-fluorophenylmethyl)- 
amingjphenyl j-N'-£-{ 4- ^T-(4-fluorophenylmethyl)- 1 H-benz - 
20 iii^dazol.2-ylamino7-l-piperidinyl j ethyiTt hiourea, 3. 2 parts 
of mercury (n) oxide, 0. 1 parts of sulfur, and 90 parts of tetra- 
hydrofuran is stirred and refluxed for 3 hours. The reaction 
mixture is filtered over Hyflo and the filtrate is evaporated. 
The residue is purified by column- chromatography over silica gel 
25 using a mixture of trichlorom ethane, and methanol (98:2 by volume) 
as eluent. The pure fractions are collected and the eluent is 
evaporated. The residue is crystallized from a mixture of 2- 
propanone and 2 9 2 '-oxybis propane, yielding 1.2 parts (20%) of 
1 -(4-fluorophenylmethyl)-N-^T-| 2-/T-(4-fluorophenylmethyl)-lH- 
benzimidazol-2-ylaminQ7ethyl j -4-piperidiny^-lH-benzimidazol- 
2-amine; mp. 196. 9'C. 



30 
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Claims: 

1, A chemical compound selected from the group con- 
sisting of a N-heterocyclyl-4-piperidinamine having 
5 the formula 




and the pharmaceutical^ acceptable acid addition salts 
thereof, wherein 

R is a member selected from the group consisting of 
10 hydrogen and lover alkyl; 

R 1 is a member selected from the group consisting of 
hydrogen , lower alkyl, cycloalkyl, aryllower alkyl 
and lower alkanoyl; 

15 

2 

R is a member selected from the group consisting of 
hydrogen, alkyl having from 1 to 10 carbon atoms, aryl, 
cycloalkyl and mono- and diaryl (lower alkyl); 

R* is a member independently selected from the group 

20 consisting of, halo, lower alkyl, lower alkyloxy and 
tr if luoromethy 1 ; 

n is an integer of from 0 to 2 inclusive; 



25 



Q is a member selected from the group consisting of 
CH and N; and 



0005318 



2 

L is a Member selected from the group consisting of 
lower alkyl, which is optionally substituted with up 
to 3 substituents each independently selected from 
the group consisting of halo, cyano, hydroxy, isothio- 
5 cyanato, lower alkyloxy, aryl, aryloxy, arylthio, 

arylsulf ony 1 , amino; lower alkenyl* aryllower alkenyl; 
cycloalkyl, being optionally substituted with a cyano 
and/or an aryl group; 

1- (aryllower alkyl) -lH-benzimidazol-2-ylf and a radical 

10 of the formula E-C H 0 wherein 

m 2m 

m is an integer of from 1 to 6 inclusive; and 

Z is a member selected from the group consisting of 4,5- 
dihydro-5-oxo-lH-tetrazol-l-yl, being optionally substituted 

15 in its 4-position by an aryl radical or a lower alkyl radical; 
2, 3-dihydro-l , 4-benzodioxin-2-yl; 2 , 3-dihydro-l , 4-benzo- 
dioxin-6-yl; 2, 3-dihydro-2-oxo-lH-b«nzimidarol-l -yl; 2,3- 
dihydro-3-cxo-4H-benxoxa*in-4-yl; (10, 11 -dihydro-5H-di- 
benxo£, <^cyclohepten-5-ylidene)methyl; 4-morpholinyl; 

20 1 -piperidinyl; 1-pyrrolidinyl; a radical of the formula 
T-N(H 4 )-, wherein 

R 4 is a member selected from the group consisting 
of hydrogen! lower alkyl and aryllower alkyl; and 

25 

T is a member selected from the group consisting of 
lower alkyl. aryl, aryllower alkyl, lH»benz- 
imidazol-2-yl; and 

a radical of the formula W-li-{X) g -, wherein 



30 



s is the integer 0 or 1; 
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X if & member 0 elected from the group com ii ting 
of O and -N(R 5 )-» said R 5 being a member selected 
from the group consisting of hydrogen, lower alkyl, 
aryllower alkyl, lower alkanoyl and aroyl; and 

5 

W la a member selected from the group consisting 
of lower alkyl, aryl, aryllower alkyl, amino, aryl- 
amino , mono* and di( lower alkyl)axnino, mono- and 
di^ryUower alkyijamino, i-piperidinyl, i-pyrroli- 
10 dinyi and 4-morpholinyl; 

wherein aryl as used in the foregoing definitions , 
is a member selected from the group consisting of 
phenyl, substituted phenyl, naphthalenyl , thienyl, 

15 halothienyl, (lower alkyl) thienyl, pyridinyl, mono- 

and di (lower alky loxy) pyridinyl, furanyl and 1- (lower 
alkyl) pyrrolyl; wherein said substituted phenyl is 
phenyl having from 1 to 3 substituents each independent- 
ly selected from the group consisting of halo, hydroxy, 

20 nitro, cyano, trif luoromethyl, lower alkyl, lower 

alkylthio, lower alkyl sulfonyl, lower alkylsulfonyl- 
lower alkyl, phenyllower alkylsulfonyl, phenylsulfonyl- 
lower alkyl, amino, mono- and di- (lower alkyl) amino, 
lower alkanoyl, a radical of the formula R 6 -C p H 2p -0-, 

25 wherein 

p it an integer of from 1 to 6 inclusive; and 

R 6 is a member selected from the group consisting 

of hydrogen, amino, cyano, phenyl, aminocarbonyl. 

30 mono- and di(lower alkyl)aminocarbonyl. lower alkyl - 

oxycarbonyl, phenyllowsr aJkylaxycarbonyl, 4-morpho- 

linylcarbonyl. 1 -piper idinylcarbonyl and i-pyrroli- 
lower afkenyl; 7 
dinylcarbonyi,/and a radical of the formula R -0-, 

wherein 
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R ill mtmbir selected from the group consisting 
of alkanoyi, phenyl car bony 1, phenyllower alkylcarbonyl, 
lowsr alkyioxycarbonyl, phenyllower alkyioxycarbonyl, 
amino car bonyl, pheny lamino ca r bonyl , mono- and di- 

5 (lower alkyl)aminocarbonyl 

wherein eaid phenyl in the definition of said R may 
be optionally aubetituted with up to 3 eubetituenta each 
independently selected from the group coneieting of 
halo, cyano, nitro, lower alkyl and lower alkyloxy; and 

10 wherein said aroyl in the definition of said X 
represents arylcarbonyl 

wherein said aryl is as defined hereabove. 

2. A chemical compound selected from the group 
15 consisting of 1- (4-f luorophenylmethyl)-N-{l- l2-(4- 

methoxyphenyl) ethyl] -4-piperidinyl}-lH-ben2imidazol-2- 
axnine and the pharmaceutical^ acceptable acid 
addition salts thereof. 

20 3. A chemical compound selected from the group 

consisting of 4-12-^4- [1- (4-f luorophenylmethyl) -1H- 
benzimidazol-2-ylamino]-l-piperidinyl ^e thy 1] phenol 
and the pharmaceutical ly acceptable acid addition salts 
thereof. 

25 4 • A chemical compound selected from the group 

consisting of {*-[2-^ 4- U- (4-f luorophenylmethyl) -1H- 
benzimidazol-a-ylaminol-l-piperidinyl ^ethyl] phenyl^ 

benzeneacetate and the pharmaceutical^ acceptable 
acid addition saltB thereof. 
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5. A chemical compound selected from the group 
confuting of ^4-U-{4-[l-(4-fluorophenylmethyl)-lH- 
bensimidazol-2-ylamino) -1-piperidinyl Jethyl] phenoxy f 
acetonitrile and the pharmaceutical ly acceptable 
acid addition salts thereof. 

6. A chemical compound selected from the group 
consisting of N-ll-(2-phenylethyl)-4-piperidinyl]-l- 
(phenylmethyl) -lB-benzimidarol-2 -amine and the 
pharmaceutical^ acceptable acid addition salts 
thereof . 

7. An antihistamine pharmaceutical composition 
comprising an inert carrier material and as an active 
ingredient an effective antihistaminic amount of a 
chemical compound selected from the group consisting 
of a N-heterocyclyl-4-piperidinamine having the 
formula 




as defined in claim 1 and the pharmaceutically 
acceptable acid addition salts thereof. 
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8. A Method to prevent the release of histamine in 
warmblooded animals, which comprises the systemic 
administration to said animals of an effective anti- 
histamine amount of a chemical compound selected 
from the group consisting of a N-heterocyclyl-4- 
piperidinamine having the formula 



and the pharmaceutical^ acceptable acid addition 
salts thereof, as defined in claim 1. 

9. A chemical compound having the formula 



wherein: 

I* 1 is a member selected from the group consisting of 
hydrogen, lower alkyloxycarbonyl and phenylmethoxy- 
carbonyl j 

R is a member selected from the group consisting of 
hydrogen and lower alkyl) 

R 1 is a member selected from the group consisting 

of hydrogen, lower alkyl, cycloalkyl, aryllower alkyl 

and lower alkanoyl; 
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R 2 is a member selected from the group consisting of 
hydrogen, alkyl having from 1 to 10 carbon atoms, 
aryl, cycloalkyl and sono- end dieryl (lower alkyl)? 
R 3 is a siember independently selected from the group 
consisting of, halo, lower alkyl, lower alkyloxy, tri- 
fluoromethyl; 

n is an integer of from 0 to 2 inclusive; 
Q is a member selected from the group consisting of 
CH and Nj and wherein aryl as used in the foregoing 
definitions, is a member selected from the group con- 
sisting of phenyl, substituted phenyl, naphthalenyl , 
thienyl, halothienyl, (lower alkyl ) thienyl , pyridinyl, 
mono-and di (lower alkyloxy) pyridinyl, furanyl and 1- 
(lower alkyl )pyrrolyli wherein said substituted phenyl 
is phenyl having from 1 to 3 substituents each inde- 
pendently selected from the group consisting of halo, 
hydroxy, nitro, cyano, trif luoromethyl , lower alkyl, 
lower alkyl thio, lower alkylsulfonyl, lower alkyl- 
sulfonyllower alkyl, pbenyllower alkylsulfonyl, 
phenylsulfonyllower alkyl, amino, mono- and di- (lower 
alkyl) amino, lower alkanoyl, a radical of the 5%famla 

R 6 -C H- -O-, wherein 
P 2p 

p is an. integer of from 1 to 6 inclusive; and 

R^ is a member selected from the group consisting 
of hydrogen, amino, cyano. phenyl, aminocarbonyl, 
mono- and di(lower alkyl)aminocarbonyl, lovrer alkyl- 
oxycarbonyl, phenyllower alkyloxycarbonyl, 4-morpho- 
linylcarbonyl, 1 -piperidinylcarbonyl and 1-pyrroli- 
dinylcarbonyl, lower alkenyl; and 



0005318 



8 

* radical of the formula R -0-, wherein 

R 7 if a member selected from the group consisting 

of alkanoyl, phenylcarbonyl. phenyllower alkyl car bony 1, 

lower alkyloxycarbonyl, phenyllower alkvloxycarbonyl, 

amino car bony 1, phenylamino car bony \J mono- and di- 

(lower alkyljaminocarbonyl , 

wherein said phenyl in the definition of said R 7 may 
be optionally substituted with up to 3 substituents each 
independently selected from the group consisting of 
halo, cyano, nitro, lower alkyl and lower allcyloxy. 

10. A process for preparing a chemical compound 
selected from the group consisting of a N-hetero- 
cyclyl~4-piperidinamine having the formula 




(I) 



and the pharmaceutically acceptable acid addition salts 
thereof f wherein 

R is a member selected from the group consisting of 
hydrogen and lower alkyl; 

R is a member selected from the group consisting 

of hydrogen, lower alkyl , cycloalkyl, aryllower alkyl 

and lower alkanoyl; 
2 

R is a member selected from the group consisting of 
hydrogen, alkyl having from 1 to 10 carbon atoms, aryl, 
cycloalkyl and mono-and diaryl (lower alkyl); 
R is a member independently selected from the group 
consisting of, halo, lower alkyl, lower alkyloxy and 
trif luoromethyl ; 
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n ii m Integer of from 0 to 2 inclusive; 

Q is a member selected from the group consisting 

of CH end N; and 

L is a member selected from the group consisting of 
lower alkyl, which is optionally substituted with 
up to 3 substituents each independently selected from 
the group consisting of halo, cyano, hydroxy, iso- 
thiocycanato, lower alkylaxy, aryl r aryloxy, arylthio, 
arylsulfonyl, amino; lower alkenyl; aryllower alkenyl; 
cycloalkyl, being optionally substituted with a cyano 
and/or an aryl group; 1- (aryllower alkyl) -IH-benzi- 
midazol-2-yl; and a radical of the formula Z-C m H 2in -# 
wherein 

m is an integer of from 1 to 6 iaclusirt; and 

Z is a member selscted from the group consisting of 4, 5- 
dihydro-5-axo-lH-tetraxol-l-yl, being optionally substituted 
in its 4-position by an aryl radical or a lower alkyi radical; 
2, 3-dihydro-l , 4-benzodicodn-2«yl; 2 , 3-dihydro-l , 4-benxo- 
dioxin-6~yl; 2, 3-dihydro-2-oxo-lH-benxiinidazol-l-yl; 2,3- 
dihydrQ~3-oxo-4H-benxaxarin-4-yl; (10, ll»dihydro-5H»di- 
benxo£, d7cydohepten-5-ylidene)methyl; 4-morpholinyl; 
1 -piperidinyl; 1 -pyTrolidinyl; a radical of the formula 
T-N(R 4 )- wherein 

is a member selected from the group consisting 
of hydrogen, lower alkyl and aryllower alkyl; and 

T is a member selected from the group consisting of 
lower alkyl, aryl, aryllower alkyl, IH-bexus- 
imidasol~2-yl; and 



0005318 



10 



a radical of the formula W-C-(X) i - l wherein 

• ia the integer 0 or 1; 

X la a member a elected from the group cone ia ting 
of O and -N(B*)-, aaid being a member aelected 
5 from the group consisting of hydrogen, lower alkyl, 

aryllawer alley 1, lower alkanoyl and aroyl; and 

W ia a member aelected from the group consisting 
of lower alkyl,. axyl, aryllower alkyl, amino, aryl- 
10 amino, mono- and di( lower alkyl)amino, mono- and 
di(aryllower alkyl )am in o t 1 -piperidinyl, 1-pyrroli- 
dinyl and 4-morpholinyl; 

wherein aryl as used in the foregoing definitions, 
is a ©ember selected from the group consisting of 

15 phenyl, substituted phenyl, naphthalenyl , thienyl, 
halothienyl, (lower alkyl) thienyl, pyridinyl, mono- 
and di (lower alkyloxy) pyridinyl, furanyl and 1- (lower 
alkyl )pyrrolyl; wherein said substituted phenyl is 
phenyl having from 1 to 3 substituents each independent- 

20 iy selected from the group consisting of halo, hydroxy, 
nitro, cyano, trif luoromethyl, lower alkyl, lower 
alkylthio, lower alkylsulfonyl, lower alkylsulfonyl- 
lower alkyl, phenyllower alkylsulfonyl, phenylsulfonyl- 
lower alkyl, amino, mono- and di- (lower alkyl) amino, 

25 lower alkanoyl, a radical of the formula R$ " C p H 2 p " 0 "/ 
wherein 
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p is an integer of from 1 to 6 Inclusive; and 

R 6 is a member selected from the group consisting 
of hydrogen, amino, cyano, phenyl, amino car bonyl. 
mono- and di(lcwer alkyl)aminocarbonyl, lower alkyl- 
oxycarbonyl. phenyllower alkyloxycarbonyl, 4-morpho- 
linylcarbonyl, 1 -pipe ridinylcar bonyl and l*pyrroli- 
dinylcarbonyl, lower alkenyl; and 
a radical of the formula R-O-, wherein 

R 7 it a member selected from the group cone ie ting 
of alkanoyl, phenylcarbonyl, phenyllower alkyicarbonyi. 
lower alkyloxycarbonyl. phenyllower alkyloxycarbonyl, 
amino carbonyl, pheuylaminocarbonyl, mono * and di- 
(lower alkyl)aminocarbonyl | 

wherein said phenyl in the definition of said It 7 ma y 
be optionally substituted with up to 3 eubstituenta each 
independently selected from the group consisting of 
halo, cyano, nitro, lower alkyl and lower alkyloxy; and 
wherein said aroyl in the definition of said * 
represents arylcarbonyl wherein said aryl is as 
defined hereabove, characterized by 

a) introducing onto a starting material of the formula 

wherein R r R*, R*# R 3 # n and Q are as previously 
defined, the desired L-substituent onto the piperidine 
nitrogen by the application of art-known methods* 
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i) preferably the introduction of said L into the 
intermediate (II) may be accomplished by the reaction 
of (II) with an appropriate reactive ester of the 
formula L Y, (III), wherein L is as previously defined 
and Y is a reactive ester residue such as, for example, 
halo, preferably chloro or bromo, or a sulfonyloxy 
residue such as, for example, methyl sulfonyloxy or 4- 
methylphenylsulfonyloxy, said condensation reaction 
preferably being conducted in an inert solvent with 

the addition of an appropriate base, at elevated temper- 
atures; 

ii) when L in formula (I) represents a (2 ,3-dihydro-2- 
oxo-lH~benzimidazol-l-yl) lower alkyl radical it is 
appropriate to use a reactive ester (III) wherein the 
nitrogen atom in the 3-position of the 2 , 3-dihydro-2- 
oxo-lH-benzimidazol-l-yl group is substituted with an 
appropriate protecting group, preferably a 1-methyl- 
ethenyl group and removing said protecting group pre- 
ferably by acid hydrolysis after completion of the 
condensation reaction; 

iii) when L represents a 2-aryl-2-hydroxyethyl or a 
3-aryloxy 2-hydroxypropyl radical, the introduction of 
said substituent into the intermediate (II) may 
conveniently be carried out by reacting (II) at an 
elevated temperature with an appropriate oxirane of 
the formula 




2'm- 



(IV) 
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wherein m is O or 1; 



iv) or compounds of formula (I) wherein L represents 
a 2-hydroxyethyl radical may be prepared by the 
reaction of an appropriate piperidine of formula (II) 
with oxirane, following the same procedure as des- 
cribed for the reaction of (IV) with (II) ; 



v) when L is, at the point of attachment to the 
piperidine nitrogen atom, a primary or secondary alkyl 
group, the compounds (I) may also be prepared by the 
reductive amination of an aldehyde or ketone corres- 
ponding with the alcohol L-OH with a piperidine 
derivative of formula (II) following art-known pro- 
cedures, preferably, a mixture of the aldehyde or 
ketone and (II) in an appropriate organic solvent 
is hydrogenated in the presence of an appropriate 
catalyst such as, for example, pall ad ium-on-char coal ; 
when the piperidine derivative (II) is in the form of 
an addition salt with a strong acid, e.g., hydro- 
chloric or hydrobromic acid, it is appropriate to add 
thereto a salt of a strong base with a weak acid, e.g., 
sodium acetate to bind said strong acid, and when (II) 

contains groups that are themselves susceptable to 

2 

catalytic hydrogenation , e.g. when R represents an 
arylmethyl group, it is appropriate to add to the 
reaction mixture an appropriate catalyst poison, such 
as, for example, thiophene; 



vi) when L represents a radical of formula Z-C -H 0 -, 

m Zm 

wherein m is an integer of from 2 to 6 inclusive and 
wherein Z is as previously defined, the compounds 
of formula (I) can also be prepared by the reaction of 
(II) with an appropriate alkenyl derivative. Z-C . 
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according to art-known methods of carrying out similar 
addition-reactions, e.g. /by stirring and heating the 
react ants together in and appropriate reaction-inert 
organic solvent; 

vii) when L represents a 2- (aroylamino) ethyl radical 
or a 2-arylethyl radical the compounds (I) can also be 
obtained by the reaction of (II) with an appropriate 
1-aroylaziridine or an appropriate ethenylarene , 
respectively, said reactions being preferably carried 
out in an appropriate reaction-inert organic solvent, 
at elevated temperatures; or 

b) preparing compounds of formula (I) by the cyclode- 
sulfurization of an appropriate thiourea derivative of 
the formula 



i) said cyclodesulfurization reaction being pre- 
ferably carried out by the reaction of (V) with an 
appropriate alkyl halide, prefeeably iodome thane in 
an appropriate reaction- inert organic solvent? 

ii) said cyclodesulfurization reaction may be also 
carried out by the reaction of (V) with an appropriate 
metal oxide or salt in an appropriate solvent, pre- 
ferably preparing the compounds of formula (I) by the 
reaction of (V) with an appropriate Hg(II) or Pb(II) 
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oxide or salt, such as, for example, HgO, BgCl 2 , 
Hg(OAc) 2 , PbO or Pb(OAc) 2 # or 

iii) utilizing methanediimines, especially N,N'- 
5 me thanete tray Ibis [cyclo-hexanamine] as cyclodesul- 
furizing agents in suitable reaction- inert organic 
solvents; or 

2 

c) * preparing compounds of formula (I) wherein R 

2 

is other than hydrogen, said R being represented 
2 

10 by R and said compounds by the formula (I-a), 

• 2 

starting from a corresponding compound (I) wherein R 

2 

is hydrogen, (I-b) , by introducing said R a according 

a 

to art-known procedures; 

25 preferably said compound (I-b) is reacted with 

an appropriate reactive ester R 2 Y f (VI), wherein 
2 

R and Y are as defined above, the reaction being 
a 

carried out under similar conditions as previously 
described herein for the reaction of (II) with (III) 
20 as described in step a) i); or 

d) preparing compounds of the formula (I) wherein R 1 

2 i 
and R are both different from hydrogen, said R being 

1 2 2 

represented by R and said R by R , from the 
a i a 

25 corresponding compounds wherein R is hydrogen by intro- 
ducing the R* - group in a similar manner as described 
a 

hereinabove in step c) for the preparation of compound 
(I-b) starting from (I-a) ; or 



30 



e) preparing a compound of the formula 
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t 8 J. 



(1-c) 



by subjecting an isothiocyanate of the formula 



5=C= N -C m H Jm -N ' >N-f. J^tf )„ 



(VII) 



to an addition reaction with a benzene diamine of the 
5 formula 



NH 2 

2 (vni) 

NH-R 



and subsequently cyclodesulfurizing the intermediately 
formed thiourea of the formula 
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(IX) 

as described in steps b) i) ,b) ii> ,or b) iii)above; or 

f ) preparing compounds of formula (I) wherein L 
represents a radical z - c m H 2 m "' wherein 2 represents 
a radical of the formula W-CO- (X) wherein s is 1, 
X is 0 and W is an optionally substituted amine, a 
1-pyrrolidinyl, a 4-morpholinyl or a 1-piperidinyl 
radical, said compounds being represented by the 
formula (I-d) , by the reaction of the corresponding 
amine, pyrrolidine, morpholine or piperidine with an 
appropriate N- [1- (halolower alkyl) -4-piperidinyl] -1H- 
benzimidazol-2-amine in the presence of an appropriate 
carbonate ? or 

g) preparing compounds of formula (I) which contain 
at least one hydroxyl -group as a substituent, from 
the corresponding phenylmethoxy substituted compounds 
by subjecting the latter to a catalytic hydrogenation 
in the presence of an appropriate catalyst, or deriving 
said hydroxyl-derivatives from the corresponding lower 
alkyloxy substituted analogs by hydrolyzing the latter 
in acidic medium, using for example hydrogen bromide 

in acetic acid, and, if desired, said hydroxyl-sub- 
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stituted compounds Bay in turn be O-alkyleted or 
acylated by reacting the latter with a halide, an 
alkanoyl halide, an alkyloxycarbonyl halide, or an iso- 
cyanate, or said hydroxy 1-substituted compounds may 
5 also be converted into halides by reacting therewith 
a suitable halogenating agent; or 

h) deriving amino- substituted compounds from the 
corresponding nitro- and cyano- substituted compounds 

10 by reducing the latter, e.g., by catalytic hydrogenation 
in the presence of an appropriate catalyst, and, if 
desired, said amino- substituted compounds may in turn 
be N-alkylated or acylated by the reaction thereof with 
an appropriate alkylating agent or acylating agent; or 

15 

i) preparing secondary and tertiary amino-substituted 
compounds of formula (I) by substituting, for example, 
an appropriate halo-substituted compound with the 
desired primary or secondary amine; or 

20 j) deriving ami n oc ar bony 1- substituted compounds from 
the corresponding esters by reacting the latter with 
ammonia or an appropriate primary- or a secondary 
amine in a suitable solvent; or 

25 k) deriving compounds of formula (I) which contain 
in their structure a sulfonyl group from the corres- 
ponding thio compounds by oxidizing the latter with 
an appropriate oxydizing agent; end, if desired, 
converting the compounds of formula (I) to the 

30 therapeutically active non-toxic acid addition salt 
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form by treatment with an appropriate acid, or the 
salt form can be converted by treatment with alkali 
into the free base form. 



11. A process for preparing a chemical compound 
selected from the group consisting of l-(4- 

f luorophenylmethyl ) -N-|l- [ 2- (4 -methoxyphenyl ) ethyl ] - 
4-piperidinyl j>- lH-benzimidazol-2-amine and the 
pharmaceutically acceptable acid addition salts 
thereof , characterized by reacting l-[ (4-f luoro- 
phenyl) methyl] -N- (4-piperidinyl) -lH-benzimidazol- 
2-araine dihydrobrpmide with 2- (4 -methoxyphenyl) 
ethylmethanesulfonate. 

12. A process for preparing a chemical compound 
selected from the group consisting of 4-[2~j 4- 

[1- (4-f luorophenylmethyl) -lH-benzimidazol-2-ylamino] -1- 
piperidinyl j- ethyl] phenol and the pharmaceutically 
acceptable acid addition salts thereof , characterized 
by hydrogenating 1- (4-f luorophenylmethyl) -N- [1-j 2- 
[4- (phenylmethoxy) phenyl] ethyl^-4-piperidinyl] -1H- 
benzimidazole-2-amine . 



13. A process for preparing a chemical compound 
selected from the group consisting of ^ 4-[2-j 4- 
[1- (4-f luorophenylmethyl) -lH-benzimidazol-2-ylamino] - 
1-piperidinyl £ ethyl] phenyl j> benzeneacetate and the 
pharmaceutically acceptable acid addition salts there- 
of, characterized by reacting 4-[2-| 4- [1- (4-f luoro- 
phenylmethyl ) -lH-benzimidazol-2-ylamino] -1-piperi- 
dinyl fe thy 1] -phenol with benzeneacetylchloride. 
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14. A process for preparing a chemical compound 
•elected from the group consisting of |4-[2-|4- 
|1- (4-f luorophenylmethyl) -lH-benzimidazol-2-ylamino] - 
1-plperidinylj ethyl Iphenoxyj ace tonitrile and the 
5 pharmaceutically acceptable acid addition salts there* 
of, characterised by reacting 4-l2-|4-[l-(4-fluoro- 
phenylmethyl) -lH-benzimidazol-2-ylamino J -1-piperi- 
dinylj ethyl] phenol with chloroacetonitrile. 

10 15. A process for preparing N- [1- (2-phenylethyl)-4- 
piperidinyl] -1- (phenylmethyl) -lH-benzimidazol-2- 
amine, characterized by reacting 1- (phenylmethyl)-N- 
(4-piperidiny3hlH-benzimidazol-2-amine dihydrobromide 
with (2-bromoethyl) benzene. 

15 

16. A process for preparing a chemical compound 
having the formula 

» 2 



wherein i 

20 L 1 is a member selected from the group consisting of 
hydrogen, lower alkyloxycarbonyl and phenylmethoxy- 
car bony 1 ; 
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R is a Member selected from the group consisting of 
hydrogen and lover alkyl; 

R 1 is a member selected from the group consisting 
of hydrogen , lower alkyl r cycloalkyl, aryllower alkyl 
5 and lover alkanoyl; 
2 

R is a member selected from the group consisting of 
hydrogen , alkyl having from 1 to 10 carbon atoms, 
aryl, cycloalkyl and mono- and diaryl (lover alkyl); 
R 3 is a member independently selected from the group 
10 consisting of, halo, lower alkyl r lower alkyloxy, tri- 
f luoromethyl ; 

n is an integer of from 0 to 2 inclusive; 

Q is a mem ber selected from the group consisting of 

CH and N; and wherein aryl as used in the foregoing 

15 defintionB, is a member selected from the group con- 
sisting of phenyl, substituted phenyl, naphthalenyl, 
thienyl, halothienyl, (lower alkyl) thienyl, pyridinyl, 
mono-and di (lower alkyloxy) pyridinyl , furanyl and 1- 
(lower alkyl )pyrrolyl; wherein said substituted phenyl 

20 is phenyl having from 1 to 3 substituents each inde- 
pendently selected from the group consisting of halo, 
hydroxy, nitro, cyano, trif luoromethyl, lower alkyl, 
lower alkylthio, lower alkylsulf onyl , lower alkyl- 
sulfonyllower alkyl, phenyllower alkylsulf onyl , 
25 phenylsulfonyllower alkyl, amino mono- and di- (lower 
alkyl) amino, lower alkanoyl, a radical of the fromula 
R 6 -C p H 2p -0-, wherein 

p is an integer of from 1 to 6 inclusive; and 
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R is a member selected from the group com la ting 
of hydrogen, a min o, cyano, phenyl, amino car bonyl, 
mono- and di( lower alkyl)aminocarbonyl, lower alkyl- 
exy car bonyl, phenyllower alkyioxy car bonyl, 4-morpho- 

5 linylcarbonyi, 1 -piper idinyi car bonyl and i-pyrroli- 

dinyl car bonyl, lower alkenyl; and 
a radical «f thm formula rTo-, wherein 
R 7 is a member aelected from the group consisting 
of alkanoyl, phenylcarbonyl, phenyllower alkylcar bonyl, 

10 lower alkyioxy carbonyl, phenyllower al^yloxy car bonyl, 
amino car bonyl, phenyl amino car bonyl, /mono- and di- 
( lower alky 1 ) amino car bonyl 

wherein said phenyl in the definition of said R 7 may 
be optionally substituted with up to 3 substituents each 
15 independently selected from the group consisting of 
halo, cyano, nitro, lower alkyl and lower alkyloxy , 
characterised by cyclodesulfuri*ing, by known 
metnods, a compound of formula 




(X) 

20 in order to prepare a compound of the formula 



23 
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( XI ) 

wherein P is lower alkoxycarbonyl or phenylmethoxy- 
carbonyl, and, if desired, eliminating said group P 
in order to prepare the compound in which L' is 
hydrogen, when said group P is a lower alkyloxycarbonyl 
group it may be removed by alkaline or acid hydrolysis, 
using for example, hydrobromic acid in glacial acid, 
and when said protecting group is a phenylmethoxy- 
carbonyl group it may be removed by alkaline or acid 
hydrolysis or by catalytic hydrogenation using an 
appropriate catalyst such as palladium-on-charcoal . 

17. An antihistamine pharmaceutical composition 
comprising an in ert carrier material and as an active 
ingredient an effective antihis taminic amount of a compound 
as claimed in any one of Claims 2 to 6. 

18. Use of a compound as claimed in any one of Claims 
1 to 6 as an antihis taminic agent. 
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